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0. FOREWORD 



0.1 This Indian Standard (Second Revision) was 
adopted by the Bureau of Indian Standards on 22 
July 1987, after the draft finalized by the 
Structural Sections Sectional Committee had 
been approved by the Structural and Metals 
Division Council. 

0.2 This standard is one of a series of Indian 
Standards being published under the Steel 
Economy Programme. This was first published in 
1961 and revised in 1965. 

In this revision, the following major 
modifications have been effected: 

a) a series of zed sections with lips has been 
added, 

b) box sections and the strength properties of 
the various profiles have been deleted, and 

c) the sectional properties have been expressed 
to three significant figures. 

0.3 Cold formed light gauge steel sections are 
produced from steel strips or sheets generally not 
thicker than 10 mm. For mass production, they 
are formed most economically by cold-rolling, 
while smaller quantities of special shapes are most 
economically produced on press brakes. The later 
process with its versatility of shape variation 
makes this type of construction as adoptable to 
special requirements as reinforced concrete is in. 
its field of use. Members are connected by spot, 
fillet, plug or slot welds; by screws, bolts; cold 
rivets or any other special device. 

0.3.1 For the load carrying members like 'Z' 
sections, it is recommended to manufacture these 
sections by cold roll forming process. 

0.3.2 This type of construction is appropriate 
and economical in one or more of the following 
conditions: 

a) Where moderate loads made the thicker hot 
rolled shapes uneconomical (for example, 
joists, purlins, girts, roof trusses, complete 
framing for one and two storeyed residential, 
commercial and industrial structures, and 
stringer beams in conveyors); 



b) Where it is desired that load carrying 
members should also provide useful surface 
(for example, floor panels and roof decks 
mostly installed without any shoring and 
wall' panels); and 

c) Where sub-assemblies of such members may 
be pre-fabricated in the plant, reducing site 
erection to a minimum of simple operations. 

0.4 It is not intended that the freedom of 
designers and/ or manufacturers should be limited 
to the use of sections listed in this standard. The 
flexibility of the forming process and the great 
variety of shapes which may be formed of sheet 
and strip steel are such that substantial economy 
may often be effected in meeting the end 
requirements by the use of special sections. 
However, the designer is advised to seek the 
advice of manufacturers or fabricators before 
specifying special sections. 

0.5 In the preparation of this standard, assistance 
has been drawn from BS 2994-1976 'Specification 
for Cold Rolled Steel Sections', issued by the 
British Standards Institution. 

0.6 Illustrative examples given in Appendix A of 
IS : 81 1-1965 have been deleted. The designers are 
advised to refer IS : 801-1975* and SP 6(5)-1980f 
which stipulate the design criteria and 
commentary/ illustrative examples respectively on 
the use of cold formed steel sections for structural 
purposes. 

0.7 For the purpose of deciding whether a 
particular requirement of this standard is 
complied with, the final value, observed or 
calculated, expressing the result of a test or 
analysis, shall be rounded off in accordance with 
IS : 2-1960J. The number of significant places 
retained in the rounded off value should be the 
same as that of the specified value in this 
standard. 



*Code of practice for use of cold formed light gauge steel 
structural members in general building construction (first 
revision ). 

tSpecification for cold-formed, light-gauge steel structures 
(first revision). 

JRules for rounding off numerical values (revised). 
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1. SCOPE 

1.1 This standard lays down dimensions, mass, 
sectional properties and requirements for 
corrosion protection for cold formed light gauge 
open wall steel sections for structural and other 
general applications, having minimum thickness 
of 1.25 mm. 

2. DEFINITIONS 

2.0 For the purpose of this standard, the 
following definitions shall apply. 

2.1 Y-Y Axis — A line parallel to the axis of web 
of section (in the case of channels) or parallel to 
the webs ( in the case of hat sections and 
rectangular sections) or parallel to either flange 
( in the case of angles and square sections ), and 
passing through the centre of gravity of the profile 
of the section. 

2.2 X-X Axis' — A line passing through the centre 
of gravity of the profile of the section and at right 
angles to the Y-Y Axis. 

2.3 V-V Axis — It is the major principal axis. 

2.4 V-V Axis — It is the minor principal axis. 

3. DESIGNATION 

3.1 Cold formed light gauge sections shall be 
designated by figures denoting depth (mm) X 
width (mm) X thickness (mm) of the section. 



4. SYMBOLS 

4.1 Letter symbols used in this standard have 
been indicated in Tables 1 to 11. More explicit 
definitions for certain symbols used in the tables 
are given below: 
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b 
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t 

/red 

M 
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/yy 

■•xy 

Yvv 

Zx 
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/*xx 

r yy 
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= cross-sectional area of the profile, 

= width of the section, 

= height of the section, 

= international radius at curve, 

= thickness of the metal, 

= reduced thickness of the section at curve, 

= calculated mass of the profile per unit 

length, 
= moment of inertia about the X-X axis, 
= moment of inertia about the Y— Y axis, 
= product moment of inertia, 
= moment of inertia about U— U axis, 
= moment of inertia about V— V axis, 
= modulus of section about the X— X axis, 
= modulus of section about the Y— Y axis, 
= radius of gyration about the X-X axis, 
= radius of gyration about the Y-Y axis, 
= radius of gyration about the U-U axis, 
= radius of gyration about the V-V axis, 
= distance of centre of gravity from X-X 

axis, 
= distance of centre of gravity from Y— Y 

axis, 
= shear centre, 
= torsional constant, and 
= warping constant. 



5. MATERIAL 

5.1 Sheet and strip used for making the cold- 
formed sections shall conform to a grade not 
lower than St 34-1079 of IS : 1079-1973*. 

5.1.1 Sheet and strip conforming to IS : 513- 
I986J (other than Grade 'O') may also be used 
for sections where load bearing is not a design 
criteria, for example, false ceiling, sections for 
frames of doors and windows. 

6. BASIS OF CALCULATION 

6.1 Material, when subjected to cold-forming 
processes, develops slight thinning at the curves. 
The actual strip width, therefore, required to form 
the section is slightly less than its theoretical 
width. Reduction factor assumed for this thinning 
effect has been taken as 0:925 in accordance with 
Appendix A by assuming internal radius at curve 
as 1:5/. 

7. DIMENSIONS AND PROPERTIES 

7.1 The dimensions of the different profiles of 
cold formed light gauge steel sections shall be as 
given in Tables 1 to 10. 

7.1.1 Internal radius' at curves shall generally 
be taken as 1.5/. 

7.2 Mass and sectional properties of various 
profiles of cold formed light gauge steel sections 
are given in Tables 1 to 10. 

7.2.1 The properties of the 90° corners are 
given in Table II. 

7.2.2 The density of steel of 7-85 g/cm- 1 has 
been assumed in calculating the mass. 

7.2.3 The sectional properties, as given in 
Tables I to 11, have been calculated assuming Ri 
as 1:5/. 

8. TOLERANCES 

8.1 General — Unless otherwise agreed between 
the manufacturer and the purchaser, tolerances as 
specified in 8.2 to 8.4 shall apply. 

8.2 Straightness — The straightness of any length 
shall be such that the offset does not 

exceed of that length, when measured along 

600 

both the X-X and Y-Y axis. 

8.3 Profile — The deviation of the profile 
dimensions shall not exceed ± 0.5 mm. The 
deviation from the angle of 90° shall not exceed 
± 1°. 

8.4 Twist — The section shall be reasonably free 
from twist. 



♦Specification for cold-rolled low carbon steel sheets and 
strips ( third revision ). 

tSpecification for hot-rolled carbon steel sheet and strip 
( third revision ). 
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8.5 Thickness — The tolerance on thickness for 
the strip used shall be the same as that specified in 
IS : 852-1985*. 



8.6 Length — The tolerances 
lengths shall be as follows: 



Ordered Length 



m 



Up to and including 3 
Over 3 and up to and 

including 6 
Over 6 



9. CORROSION PROTECTION 



on the ordered 



Permissible 

Deviation 

mm 



± 1.0 
± 1.5 

±3.0 



9.1 Corrosion protection of cold formed light 
gauge steel sections shall be carried out in 
accordance with IS : 4180-19671". The perfor- 
mance tests for protective scheme used in the pro- 



* Specification for rolling and cutting tolerances for hot- 
rolled steel products [fourth revision ). 

TCode of practice for corrosion protection of light gauge 
steel sections used in building. 



tection of these sections against corrosion shall 
conform to IS : 4777-1968*. 

10. MARKING 

10.1 Each bundle/ section shall be iegibly marked 
with the followings: 

a) Designation, 

b) Trade-mark or name of the manufacturer, 

c) Specification and grade of the material, and 

d) Lot number or any other identification mark 
relating to production. 

10.1.1 The material may also be marked with 
the Standard Mark. 

Note — The use of the Standard Mark is governed by the 
provisions of the Bureau of Indian Standards Act 1986 and 
the Rules and Regulations made thereunder. The Standard 
Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with 
the requirements of that standard under a well defined 
system of inspection, testing and quality control which is 
devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously 
checked by BIS for conformity to that standard as a further 
safeguard. Details of conditions under which a licence for 
the use of the Standard' Mark may be granted to manu- 
facturers or producers may be obtained from the Bureau of 
Indian Standards. 



* Performance tests for protection schemes used in protec- 
tion of light gauge steel against corrosion. 



APPENDIX A 

( Clause 6.1 ) 
BASIS OF CALCULATION FOR REDUCTION IN THICKNESS AT CURVES 



A-l. GENERAL 

A-l.l It has been established that slight thinning 
in the material occurs at the curves when steel 
strip is subjected to excessive pressure while cold 
forming a profile. The actual geometrical 
properties are, therefore, different from the 
theoretical properties if no allowance were made 
for the thinning effects. 

A-2. REDUCTION FACTORS 

A-2.1 In working out the properties as given in 
Tables 1 to II, an allowance for the thinning at 



curves have been taken into account as follows: 



a) /„ 



_ , /?, + 0.3^ 

" [ R . ■ ~ - ' 



+ 0.5r' 



for 



Ri 



^ 1, and 



,fli + 0.35/ v 



for ^>i 



where 



/ red = reduced thickness at curves, 

R t = internal radius of curvature at the curve 

assumed as 1.5 /, and 
/ = thickness of the virgin material before 

cold forming. 
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Designation 




Dimensions 




Mass/ 


Area of 
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Moment of Inertia 
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Gravity 
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mm 


mm 


mm 


mm 


kg/m 


cm 3 


cm 


cm 


cm 4 


cm 4 


cm 4 


cm 


cm 


cm 


cm 1 


cm 4 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


20 X 20 X 1.25 


20 


1.25 


1.88 


0.366 


0.466 


0.566 


0.566 


0.18S 


0.303 


0.067 


0.630 


0.806 


0.380 


0.129 


0.118 


20 X 20 X 1.60 


20 


1.60 


2.40 


0.459 


0.585 


0.584 


0.584 


0.229 


0.377 


0.061 


0.626 


0.803 


0.373 


0.162 


0.148 


20 X 20 X 2.00 


20 


2.00 


3.00 


0.560 


0.714 


0.606 


0.606 


0.275 


0.456 


0.095 


0.621 


0.799 


0.364 


0.197 


0.180 


30X30X 1.60 


30 


1.60 


2.40 


0.710 


0.905 


0.834 


0.834 


0.814 


1.328 


0.301 


0.949 


1.21 


0.577 


0.376 


0.513 


30 X 30 X 2.00 


30 


2.00 


3.00 


0.874 


1.11 


0.855 


0.855 


0.992 


1.62 


0.359 


0.944 


1.21 


0.568 


0.463 


0.633 


30X30X3.15 


30 


3.15 


4.73 


1.32 


1.68 


0.917 


0.917 


1.45 


2.40 


0.49S 


0.929 


1.20 


0.543 


0.695 


0.953 



40 X 40 X 1.60 


40 


1.60 


2.40 


0.962 


1.22 


1.08 


1.08 


1.98 


3.21 


0.747 


1.27 


1.62 


0.781 


0.679 


1.23 


40 X 40 X 2.00 


40 


2.00 


3.00 


1.19 


1.51 


1.11 


1.10 


2.43 


3.95 


0.902 


1.27 


1.62 


0.772 


0.839 


1.53 


40 X 40 X 2.55 


40 


2.55 


3.82 


1.49 


1.90 


1.13 


1.13 


3.02 


4.93 


1.10 


1.26 


1.61 


0.7«> 


1.05 


1.95 


40X40X3.15 


40 


3.15 


4.73 


1.81 


2.31 


1.17 


1.17 


3.62 


5.95 


1.28 


1.25 


1.62 


0.746 


1.28 


2.33 


50 X 50 X 2.00 


50 


2.00 


3.00 


1.50 


1.91 


1.36 


1.36 


4.83 


7.84 


1.82 


1.589 


2.02 


0.976 


1.33 


3.01 


50 X 50 X 2.55 


50 


2.55 


3.82 


1.89 


2.41 


1.38 


1.38 


6.04 


9.83 


2.24 


1.58 


2.02 


0.964 


1.67 


3.80 


50X50X3.15 


50 


3.15 


4.73 


2.30 


2.94 


1.42 


1.42 


7.28 


11.9 


2.65 


1.58 


2.02 


0.950 


2.03 


4.63 


50 X 50 X 4.00 


50 


4.00 


6.00 


2.87 


3.66 


1.46 


1.46 


8.95 


14.7 


3.17 


1.56 


2.01 


0.932 


2.53 


5.78 


60 X 60 X 2.00 


60 


2.00 


3.00 


1.82 


2.31 


1.60 


1.60 


8.46 


13.7 


3.22 


1.91 


2.43 


1.18 


J. 92 


5.24 


60X60X2.55 


60 


2.55 


3.82 


2.29 


2.92 


1.63 


1.63 


10.6 


17.2 


3.98 


1.90 


2.43 


1.17 


2.43 


6.62 


60X60X3.15 


60 


3.15 


4.73 


2.80 


3.57 


1.66 


1.66 


12.8 


20.9 


4.75 


1.90 


2.42 


1.15 


2.96 


8.09 


60 X 60 X 4.00 


60 


4.00 


6.00 


3.50 


4.46 


1.71 


1.71 


15.9 


26.0 


5.74 


1.90 


2.42 


1.14 


3.70 


10.1 


70X70X 3.15 


70 


3.15 


4.73 


3.29 


4.20 


1.92 


1.92 


20.7 


33.6 


7.74 


2.22 


2.83 


1.36 


4.07 


12.9 


70 X 70 X 4.00 


70 


4.00 


6.00 


4.13 


5.26 


1.96 


1.% 


25.7 


41.9 


9.43 


2.21 


2.82 


1.34 


5.09 


16.2 


70 X 70 X 5.00 


70 


5.00 


7.50 


5.07 


6.46 


2.01 


2.01 


31.2 


51.2 


11.2 


2.20 


2.82 


1.32 


6.26 


20.0 


80X80X3.15 


80 


3.15 


4.73 


3.79 


4.83 


2.16 


2.16 


31.2 


50.6 


11.8 


2.54 


3.24 


1.56 


5.35 


19.4 


80 X 80 X 4.00 


80 


4.00 


6.00 


4.75 


6.06 


2.21 


2.21 


38.8 


63.3 


14.4 


2.53 


3.23 


1.54 


6.71 


24.4 


80 X 80 X 5.00 


80 


5.00 


7.50 


5.86 


7.46 


2.26 


2.26 


47.4 


77.5 


17.3 


2.52 


3.22 


1.52 


8.26 


30.1 


80 X 80 X 6.00 


80 


6.00 


9.00 


6.93 


8.83 


2.32 


2.32 


55.5 


91.2 


19.8 


2.50 


3.22 


1.50 


9.77 


35.7 


100 X 100X3.15 


100 


3.15 


4.73 


4.78 


6.09 


2.66 


2.66 


61.9 


100.0 


23.6 


3.19 


4.06 


1.97 


8.14 


38.2 


100 X 100 X 4.00 


100 


4.00 


6.00 


6.01 


7.66 


2.71 


2.71 


77.3 


125.0 


29.2 


3.18 


4.05 


1.95 


10.6 


48.2 


100 X 100 X 5.00 


100 


5.00 


7.50 


7.43 


9.46 


2.76 


2.76 


94.8 


154.0 


35.2 


3.17 


4.04 


1.93 


13.1 


59.6 


100 X 100 X 6.00 


100 


6.00 


9.00 


8.81 


11.2 


2.82 


2.82 


111.0 


182.0 


40.8 


3.15 


4.03 


1.91 


15.5 


70.8 
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TABLE 2 UNEQUAL ANGLES 
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Radius 


of Gyration 


Angle 


Section 


Product 












UNIT 


Section 


Gravity 


















Modi 


ILUS 


Moment of 












Length 




























Inertia 


h X b X t 


h 


b 


R 


/ 


M 


A 


c. 


C y 


/*, 


/« 


I» 


/uu 


Rn» 


R„ 


Aw 




z„ 


Zyy 


/** 


mm 


mm 


mm 


mm 


mm 


kg/m 


cm 1 


cm 


cm 


cm* 


cm 4 


cm 4 


cm 4 


cm 


cm 


cm 


tand 


cm 3 


cm 3 


cm 4 


! 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


20 X 15 X 1.25 


20 


15 


1.88 


1.25 


0.317 


0.404 


0.644 


0.382 


0.167 


0.083 


0.211 


0.039 


0.643 


0.452 


0.311 


0.584 


0.123 


0.074 


0.075 


20 X 15 X 1.60 


20 


15 


2.40 


1.60 


0.396 


0.505 


0.664 


0.400 


0.205 


0.102 


0.260 


0.047 


0.638 


0.448 


0.304 


0.588 


0.154 


0.092 


0.093 


20 X 15 X 2.00 


20 


15 


3.00 


2.00 


0.482 


0.614 


0.688 


0.420 


0.245 


0.121 


0.312 


0.054 


0.632 


0.444 


0.296 


0.592 


0.187 


0.112 


0.113 


30 X 15 X 1.25 


30 


15 


1.88 


1.25 


0.415 


0.529 


1.082 


0.307 


0.506 


0.093 


0.544 


0.054 


0.978 


0.418 


0.321 


0.291 


0.264 


0.078 


0.131 


30 X 15 X 1.60 


30 


15 


2.40 


1.60 


0.522 


0.665 


1.106 


0.323 


0.628 


0.114 


0.676 


0.066 


0.972 


0.415 


0.315 


0.293 


0.332 


0.097 


0.165 


30 X 15 X 2.00 


30 


15 


3.00 


2.00 


0.639 


0.814 


1.133 


0.341 


0.757 


0.137 


0.816 


0.078 


0.964 


0.410 


0.309 


0.295 


0.406 


0.118 


0.200 


30X20X 1.60 


30 


20 


2.40 


1.60 


0.585 


0.745 


0.996 


0.476 


0.703 


0.261 


0.831 


0.134 


0.972 


0.592 


424 


0.473 


0.351 


0.172 


0.269 


30 X 20 X 2.00 


30 


20 


3.00 


2.00 


0.717 


0.914 


1.02 


0.495 


0.852 


0.316 


1.01 


0.159 


0.966 


0.588 


0.417 


0.476 


0.431 


0.210 


0.330 



vO 



40X20X 1.60 


40 


20 


2.40 


1.60 


0.710 


0.905 


1.44 


0.406 


1.54 


0.282 


1.66 


0.166 


1.31 


0.559 


0.429 


0.291 


0.602 


0.177 


0.400 


40 X 20 X 2.00 


40 


20 


3.00 


2.00 


0.874 


1.11 


1.47 


0.424 


1.88 


0.342 


2.02 


0.199 


1.30 


0.554 


0.422 


0.292 


0.741 


0.217 


0.491 


40 X 20 X 2.55 


40 


20 


3.82 


2.55 ' 


1.09 


1.39 


1.50 


0.449 


2.31 


0.418 


2.49 


0.238 


1.29 


0.548 


0.414 


0.295 


0.924 


0.269 


0.610 


40 X 25 X 2.00 


40 


25 


3.00 


2.00 


0.953 


1.21 


1.35 


0.575 


2.05 


0.650 


2.35 


0.346 


1.30 


0.732 


0.534 


0.423 


0.774 


0.338 


0.720 


40 X 25 X 2.55 


40 


25 


3.82 


2.55 


1.19 


1.52 


1.39 


0.601 


2-53 


0.799 


2.91 


0.416 


1.29 


0.726 


0.524 


0.426 


0.968 


0.421 


0.899 


50X25X 1.60 


50 


25 


2.40 


1.60 


0.899 


1.14 


1.77 


0.489 


3.08 


0.566 


3.31 


0.337 


1.64 


0.703 


0.542 


0.289 


0.953 


0.281 


0.792 


50 X 25 X 2.00 


50 


25 


3.00 


2.00 


1.11 


1.41 


1.80 


0.508 


3.72 


0.689 


4.05 


0.406 


1.63 


0.698 


0.536 


0.291 


1.18 


0.346 


0.976 


50 X 25 X 2.55 


50 


25 


3.82 


2.55 


1.39 


1.77 


1.84 


0.533 


4.66 


0.849 


5.02 


0.492 


1.62 


0.692 


0.527 


0.293 


1.47 


0.432 


1.22 


60 X 30 X 2.00 


60 


30 


3.00 


2.00 


1.34 


1.71 


2.13 


0.591 


6.62 


1.22 


7.12 


0.723 


1.97 


0.842 


0.649 


0.289 


1.71 


0.505 


1.71 


60X30X3.15 


60 


30 


4.73 


3.15 


2.06 


2.62 


2.21 


0.643 


9.92 


1.81 


10.7 


1.044 


1.94 


0.830 


0.631 


0.293 


2.62 


0.766 


2.60 


80 X 30 X 2.00 


80 


30 


3.00 


2.00 


1.66 


2.11 


3.05 


0.498 


14.4 


1.30 


14.9 


0.843 


2.61 


0.783 


0.632 


0.182 


2.92 


0.518 


2.48 


80 X 30 X 2.55 


80 


30 


3.82 


2.55 


2.09 


2.66 


3.09 


0.522 


18.0 


1.61 


18.64 


1.04 


2.60 


0.777 


0.624 


0.183 


3.68 


0.649 


3.12 


80X30X3.15 


80 


30 


4.73 


3.15 


2.55 


3.25 


3.14 


0.549 


21.8 


1.93 


22.5 


1.24 


2.60 


0.770 


0.616 


0.184 


4.48 


0.787 


3.78 


80X50X3.15 


80 


50 


4.73 


3.15 


3.05 


3.88 


2.65 


1.11 


26.5 


8.40 


30.3 


4.56 


2.61 


1.47 


1.08 


0.420 


4.95 


2.16 


9.21 


80 X 50 X 4.00 


80 


50 


6.00 


4.00 


3.81 


4.86 


2.71 


1.15 


32.8 


10.4 


37.7 


5.54 


2.60 


1.46 


1.07 


0.423 


6.19 


2.70 


11.5 


80 X 50 X 5.00 


80 


50 


7.50 


5.00 


4.68 


5.96 


2.77 


1.20 


39.8 


12.6 


45.8 


6.57 


2.58 


1.45 


1.05 


0.425 


7.60 


3.31 


14.1 


100X30X3.15 


100 


30 


4.73 


3.15 


3.05 


3.88 


4.09 


0.486 


40.1 


2.02 


40.8 


1.37 


3.22 


0.721 


0.595 


0.129 


6.79 


0.802 


4.99 


100 X 30 X 4.00 


100 


30 


6.00 


4.00 


3.81 


4.86 


4.16 


0.523 


49.5 


2.46 


50.3 


1.67 


3.19 


6.712 


0.586 


0.129 


8.47 


0.994 


6.17 


100 X 30 X 5.00 


100 


30 


7.50 


5.00 


4.68 


5.96 


4.24 


0.568 


59.7 


2.94 


60.7 


1.98 


3.16 


0.703 


0.576 


0.129 


10.4 


1.21 


7.46 


100X50X3.15 


too 


50 


4.73 


3.15 


3.54 


4.51 


3.54 


0.976 


48.5 


8.92 


5-2.1 


5.32 


3.28 


1.41 


1.08 


0.289 


7.51 


2.22 


12.5 


100 X 50 X 4.00 


100 


50 


6.00 


4.00 


4.44 


5.66 


3.60 


1.02 


60.3 


11.0 


64.8 


6.49 


3.26 


1.40 


1.07 


0.291 


9.41 


2.72 


15.6 


100 X 50 X 5.00 


100 


50 


7.50 


5.00 


5.46 


6.96 


3.66 


1.06 


73.4 


13.4 


79.0 


7.76 


3.25 


1.39 


1.06 


0.292 


11.6 


3.39 


19.2 


100X50X 6.00 


100 


50 


9.00 


6.00 


6.46 


8.23 


3.73 


1.11 


85.7 


13.5 


92.3 


8.90 


3.23 


1.38 


1.04 


0.294 


13.7 


4.00 


22.6 



C/3 
00 



TABLE 3 CHANNELS WITHOUT LIPS — SQUARE 



00 



£ 



/Ri 



£ 



~r, ^ ' 



Xi- 



p 



Xo 



(f 



CY 



DlStGNATION 




Dimensions 




Mass/ 


Area of 


Centre 


Moment 


OF 


Radius 


OF 


Section 


Shear 


Torsion 


Warping 










Unit 


Section 


of 


Inertia 


Gyration 


Modulus 


Centre 


Cons- 


Cons- 










Length 




Gravity 
















tant 


tant 


A X A x i 


h 


/ 


R 


M 


A 


Cy 


/** 


/» 


i?„ 


Ryy 


z„ 


Zyy 


Xo 


J 


Cw 


mm 


mm 


mm 


mm 


kg/m 


cm 2 


cm 


cm 4 


cm* 


cm 


cm 


cm 3 


cm 3 


cm 


cm 4 


cm 6 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


20 X 20 X 1.25 


20 


1.25 


1.88 


0.536 


0.683 


0.750 


0.463 


0.284 


0.823 


0.644 


0.463 


0.227 


1.49 


0.004 


0.189 


20 X 20 X 1.60 


20 


1.60 


2.40 


0.667 


0.850 


0.774 


0.554 


0.345 


0.807 


0.638 


0.554 


0.282 


1.48 


0.007 


0.226 


20 X 20 X 2.00 


20 


2.00 


3.00 


0.807 


1.03 


0.803 


0.639 


0.407 


0.788 


0.629 


0.639 


0.340 


1.46 


0.013 


0.261 


25X25X 1.25 


25 


1.25 


1.88 


0.683 


0.870 


0.916 


0.949 


0.573 


1.04 


0.811 


0.759 


0.362 


1.87 


0.004 


0.604 


25 X 25 X 1.60 


25 


1.60 


2.40 


0.856 


1.09 


0.940 


1.15 


0.706 


1.03 


0.805 


0.921 


0.453 


, 1.86 


0.009 


0.733 


25 X 25 X 2.00 


25 


2.00 


3.00 


1.04 


1.32 


0.968 


1.35 


0.843 


1.01 


0.797 


1.08 


0.550 


1.85 


0.017 


0.861 


25 X 25 X 2.55 


25 


2.55 


3.82 


1.28 


1.63 


1.01 


1.58 


1.01 


0.983 


0.785 


1.26 


0.675 


1.83 


0.034 


1.01 



30 X 30 X l.fO 


30 


1.60 


2.40 


1.04 


1.33 


1.12 


2.07 


1.26 


1.25 


0.972 


1.38 


0.663 


2.24 


0.01 1 


1.90 


30 X 30 X 2.00 


30 


2.00 


3.00 


1.28 


1.63 


1.13 


2.46 


1.51 


1.23 


0.964 


1.64 


0.811 


2.23 


0.021 


2.26 


30X30X3.15 


30 


3.15 


4.73 


1.89 


2.41 


1.22 


3.33 


2.13 


1.18 


0.940 


2.22 


1.19 


2.19 


0.077 


3.06 


40 X 40 X 1.60 


40 


1.60 


2.40 


1.42 


1.81 


1.44 


5.16 


3.09 


1.69 


1.31 


2.58 


1.20 


3.00 


0.015 


8.42 


40 X 40 X 2.00 


40 


2.00 


3.00 


1.75 


2.23 


1.47 


6.22 


3.76 


1.67 


1.30 


3.11 


1.48 


2.99 


0.029 


10. 1 


j 40 X 40 X 2.55 


40 


2.55 


3.82 


2.18 


2.78 


1.50 


7.52 


4.61 


1.64 


1.29 


3.76 


1.85 


2.97 


0.059 


12.3 


40X40X3.15 


40 


3.15 


4.73 


2.63 


3.35 


1.54 


8.76 


5.46 


1.62 


1.28 


4.38 


2.22 


2.96 


0.108 


14.3 


50 X 50 X 2.00 


50 


2.00 


3.00 


2.22 


2.83 


1.80 


12.67 


7.53 


2.11 


1.63 


5.04 


2.35 


3.75 


0.037 


32.1 


50 X 50 X 2.55 


50 


2.55 


3.82 


2.78 


3.54 


1.84 


15.4 


9.33 


2.09 


1.62 


6.17 


2.95 


3.74 


0.076 


39.3 


50X50X3.15 


50 


3.15 


4.73 


3.37 


4.30 


1.88 


18.2 


11.2 


2.06 


1.61 


7.28 


3.570 


3.72 


0.140 


46.3 


50 X 50 X 4.00 


50 


4.00 


6.00 


4.17 


5.31 


1.94 


21.6 


13.5 


2.02 


1.594 


8.65 


4.40 


3.69 


0.276 


55.1 


60 X 60 X 2.00 


60 


2.00 


3.00 


2.69 


3.43 


2.13 


22.3 


13.2 


2.55 


1.97 


7.44 


3.42 


4.51 


0.045 


81.9 


60X60X3.15 


60 


3.15 


4.73 


4.12 


5.2* 


2.2J 


32.7 


19.8 


2.50 


1.94 


10.91 


5.23 


4.48 


0.171 


121 


60 X 60 X 4.00 


60 


4.00 


6.00 


5.11 


6.51 


2.27 


39.4 


24.2 


2.46 


1.93 


13.1 


6.49 


4.45 


0.340 


144 


80 X 80 X 2.00 


80 


2.00 


3.00 


3.63 


4.63 


2.80 


54.6 


32.1 


3.43 


2.63 


13.6 


6.16 


6^04 


0.061 


356 


80X80X3.15 


80 


3.15 


4.73 


5.60 


7.13 


2.87 


81.5 


48.7 


3.38 


2.61 


20.4 


9.50 


6.00 


0.233 


531 


80 X 80 X 5.00 


80 


5.00 


7.50 


8.58 


lo.r 


3.00 


119 


72.6 


3.29 


2.58 


29.6 


14.5 


5.95 


0.893 


773 


80 X 80 X 6.00 


80 


6.00 


9.00 


10.2 


12.9 


3.07 


136 


84.1 


3.25 


2.56 


33.9 


17.1 


5.92 


1.51 


884 


100 X 100 X 2.00 


100 


2.00 


3.00 


4.58 


5.83 


3.46 


109 


63.4 


4.32 


3.30 


21.7 


9.71 


7.56 


0.077 


1 110 


100 X 100 X 3.15 


100 


3.15 


4.73 


7.08 


9.02 


3.54 


164 


97.0 


4.26 


3.28 


32.8 


15.0 


7.53 


0.296 


1 670 


100 X 100 X 5.00 


100 


5.00 


7.50 


10.9 


13.9 


3.66 


243 


147 


4.18 


3.25 


48.6 


23.2 


7.47 


1.14 


2 470 


100 X 100 X 6.00 


100 


6.00 


9.00 


12.9 


16.5 


3.73 


280 


171 


4.13 


3.23 


56.1 


27.3 


7.44 


1.94 


2 860 






v© 

00 

-4 



TABLE 4 CHANNELS WITHOUT LIPS - RECTANGULAR 

Y 



T 



Z2 




in 



-J 



Designation 




Dimensions 




Mass/ 


Area 


Cen- 


Moment 


OF 


Radius of 


Section 


Shear 


Tor- 


Warping 












Unit 


OF 


tre 


Inertia 


Gyration 


Modulus 


Cen- 


sion 


Constant 












Len- 


Sec- 


OF 














tre 


Cons- 














gth 


tion 


Gra- 
vity 
















tant 




h X b X t 


h 


b 


/ 


R> 


M 


A 


c, 


/„ 


lyy 


Rii 


Ryy 


z„ 


Zyy 


X a 


J 


C w 


mm 


mm 


mm 


mm 


mm 


kg/m 


cm 2 


cm 


cm 4 


cm 4 


cm 


cm 


cm 3 


cm 


cm 


cm 4 


cm 6 


i 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


S3 


i4 


15 


io 


i7 


30 X 15 X 1.25 


30 


15 


1.25 


1.88 


0.536 


0.683 


0.441 


0.916 


0.150 


1.16 


0.469 


0.611 


0.142 


0.898 


0.004 


0.224 


30 X 15 X 1.60 


30 


15 


1.60 


2.40 


0.667 


0.850 


0.460 


1.10 


0.183 


1.14 


0.464 


0.735 


0.176 


0.887 


0.007 


0.269 


30X20X 1.25 


30 


20 


1.25 


1.88 


0.634 


0.808 


0.644 


1.17 


0.334 


1.21 


0.643 


0.783 


0.246 


1.33 


0.004 


0.499 


30 X 20 X 2.00 


30 


20 


2.00 


3.00 


0.964 


1.23 


0.688 


1.68 


0.490 


1.17 


0.632 


U17 


0.374 


1.31 


0.016 


0.713 


ac\ v ii v i is 


40 


15 


i 25 


1 SS 


634 


SOS 


382 


1 82 


165 


■ en 

1 F\# 


452 


910 


148 


802 


0.004 


0.448 


40 X 15 X 2.00 


40 


15 


2.00 


3.00 


0.964 


1.23 


0.420 


2.60 


0.242 


1.46 


0.444 


1.30 


0.224 


0.779 


0.016 


0.639 


40 X 20 X 2.00 


40 


20 


2.00 


3.00 


1.12 


1.43 


0.606 


3.32 


0.550 


1.53 


0.621 


1.66 


0.395 


1.19 


0.019 


1.44 


40X20X 3.15 


40 


20 


3.15 


4.73 


1.64 


2.09 


0.669 


4.48 


0.768 


1.46 


0.606 


2.24 


0.577 


1.15 


0.066 


1.95 


40X25 X 1.60 


40 


25 


1.60 


2.40 


1.04 


1.33 


0.785 


3.39 


0.852 


1.60 


0.800 


1.70 


0.497 


1.63 


0.011 


2.27 


40 X 25 X 2.00 


40 


25 


2.00 


3.00 


1.28 


1.63 


0.808 


4.05 


1.03 


1.58 


0.795 


2.02 


0.608 


1.62 


0.021 


2.70 


40 X 25 X 2.55 


40 


25 


2.55 


3.82 


i.58 


2.02 


0.840 


4.83 


1.25 


i.55 


0.787 


2.42 


0.752 


i.60 


0.042 




50X25X 1.60 


50 


25 


1.60 


2.40 


1.17 


1.49 


0.709 


5.70 


0.923 


1.96 


0.787 


2.28 


0.516 


1.51 


0.012 


3.87 


50 X 25 X 2.00 


50 


25 


2.00 


3.00 


1.44 


1.83 


0.730 


6.84 


1.12 


1.94 


0.782 


2.74 


0.632 


1.50 


0.024 


4.64 



50 X 25 X 2.55 


50 


25 


2.55 


3.82 


1.78 


2.27 


0.760 


8.24 


1.36 


1.90 


0.775 


3.30 


0.785 


1.48 


0.048 


5.59 


50X25X3.15 


50 


25 


3.15 


4.73 


2.14 


2.72 


0.793 


9.54 


1.60 


1.87 


0.768 


3.82 


0.940 


1.46 


0.087 


6.48 


50 X 40 X 1.60 


50 


40 


1.60 


2.40 


1.55 


1.97 


1.33 


8.54 


3.36 


2.08 


1.30 


3.41 


1.26 


2.84 


0.017 


14.2 


50 X 40 X 2.00 


50 


40 


2.00 


3.00 


1.91 


2.43 


1.35 


10.3 


4.10 


2.06 


1.30 


4.12 


1.55 


2.82 


0.032 


17.2 


50 X 40 X 2.55 


50 


40 


2.55 


3.82 


2.38 


3.04 


1.39 


12.5 


5.06 


2.03 


1.29 


5.02 


1.94 


2.81 


0.065 


21.0 


50X40X3.15 


50 


40 


3.15 


4.73 


2.88 


3.67 


1.43 


14.7 


6.02 


2.00 


1.28 


5.89 


2.34 


2.79 


0.119 


24.6 


60 X 30 X 1.60 


60 


30 


1.60 


2.40 


1.42 


1.81 


0.834 


10.1 


1.63 


2.36 


0.949 


3.37 


0.752 


1.82 


0.015 


9.91 


60 X 30 X 2.00 


60 


30 


2.00 


3.00 


1.75 


2.23 


0.855 


12.2 


1.9R 


2.34 


0.944 


4.08 


0.925 


1.81 


0.029 


12.0 


60X30X3.15 


60 


30 


3.15 


4.73 


2.63 


3.35 


0.917 


17.4 


2.90 


2.28 


0.929 


5.82 


1.39 


1.78 


0.108 


17.0 


60 X 30 X 4.00 


m 


30 


4.00 


6.00 


3.23 


4.11 


0.964 


20.5 


3.47 


2.23 


0.918 


6.84 


1.70 


1.75 


0.212 


20.1 


60 X 40 X 2.00 


60 


40 


2.00 


3.00 


2.06 


2.63 


1.26 


15.6 


4.39 


2.44 


1.29 


5.20 


1.60 


2.68 


0.035 


26.5 


60X40X3.15 


60 


40 


3.15 


4.73 


3.13 


3.98 


1.33 


22.5 


6.49 


2.38 


1.28 


7.51 


2.43 


2.65 


0.129 


38.3 


60 X 40 X 4.00 


60 


40 


4.00 


6.00 


3.86 


4.91 


1.38 


26.8 


7.84 


2.34 


1.26 


8.93 


2.99 


2.62 


0.255 


45.6 


60 X 50 X 2.00 


60 


50 


2.00 


3.00 


2.38 


3.03 


1.69 


19.0 


8.07 


2.50 


1.63 


6.32 


2.44 


3.58 


0.040 


49.3 


60X50X3.15 


60 


50 


3.15 


4.73 


3.62 


4.61 


1.76 


27.6 


12.0 


2.45 


1.61 


9.21 


3.71 


3.55 


0.150 


71.8 


70X30X 1.60 


70 


30 


1.60 


2.40 


1.55 


1.97 


0.773 


14.5 


1.71 


2.71 


0.932 


4.14 


0.769 


1.72 


0.017 


14.3 


70 X 30 X 2.00 


70 


30 


2.00 


3.00 


1.91 


2.43 


0.793 


17.6 


2.09 


2.69 


0.928 


5.02 


0.947 


1.71 


0.032 


17.3 


70X30X3.15 


70 


30 


3.15 


4.73 


2.88 


3.67 


0.852 


25.3 


3.06 


2.63 


0.914 


7.23 


1.43 


1.67 


0.119 


24.8 


70 X 40 X 2.00 


70 


40 


2.00 


3.00 


2.22 


2.83 


1.18 


22.2 


4.64 


2.80 


1.28 


6.35 


1.64 


2.55 


0.037 


38.3 


70X40X3.15 


70 


40 


3.15 


4.73 


3.37 


4.30 


1.24 


32.3 


6.89 


2.74 


1.27 


9.24 


2.50 


2.52 


0.140 


55.7 


70 X 40 X 4.00 


70 


40 


4.00 


6.00 


4.17 


5.31 


1.29 


38.7 


8.36 


2.70 


1.26 


11.1 


3.08 


2.49 


0.276 


66.7 


80X25X 1.60 


80 


25 


1.60 


2.40 


1.55 


1.97 


0.556 


17.4 


1.07 


2,97 


0.736 


4.36 


0.549 


1.25 


0.017 


11.9 


80 X 25 X 2.00 


80 


25 


2.00 


3.00 


1.91 


2.43 


0.575 


21.1 


1.30 


2.95 


0.732 


5.28 


0.675 


1.24 


0.032 


14.4 


80X25X3.15 


80 


25 


3.15 


4.73 


2.88 


3.67 


0.629 


30.3 


1.90 


2.88 


0.719 


7.58 


1.01 


1.20 


0.119 


20.5 


80 X 25 X 4.00 


80 


25 


4.00 


6.00 


3.54 


4.51 


0.670 


35.9 


2.27 


2.82 


0.710 


8.97 


1.24 


1.18 


0.234 


24.2 


80 X 40 X 1.60 


80 


40 


1.60 


2.40 


1.92 


2.45 


1.08 


24.8 


3.96 


3.18 


1.27 


6.28 


1.34 


2.45 


0.021 


43.2 


80 X 40 X 2.00 


80 


40 


2.00 


3.00 


2.38 


3.03 


1.10 


30.2 


4.86 


3.16 


1.27 


7.56 


L68 


2.44 


0.040 


52.6 


80X40X3.15 


80 


40 


3.15 


4.73 


3.62 


4.61 


1.17 


44.3 


7.24 


3.10 


1.25 


11.1 


2.55 


2.40 


0.150 


77.0 


80 X 40 X 4.00 


80 


40 


4.00 


6.00 


4.48 


5.71 


1.21 


53.2 


8.81 


3.05 


1.24 


13.3 


3.16 


2.38 


0.298 


92.4 


80 X 50 X 2.00 


80 


50 


2.00 


3.00 


2.69 


3.43 


1.50 


36.3 


8.96 


3.26 


1.62 


9.08 


2.56 


3.30 


0.04S 


97.2 


80X50X3.15 


80 


50 


3.15 


4.73 


4.12 


5.24 


1.57 


53.6 


13.4 


3.20 


1.60 


13.4 


3.92 


3.26 


0.171 


143 


80 X 50 X 4.00 


80 


50 


4.00 


6.00 


5.11 


6.51 


1.62 


64.8 


16.5 


3.15 


1.59 


16.2 


4.86 


3.24 


0.340 


173 


80 X 50 X 5.00 


80 


50 


5.00 


7.50 


6.22 


7.92 


1.67 


76.3 


19.7 


3.10 


1.58 


19.1 


5.92 


3.21 


0.643 


204 


80 X 60 X 2.00 


80 


60 


2.00 


3.00 


3.00 


3.83 


1.92 


42.4 


14.7 


3.33 


1.96 


10.6 


3.61 


4.19 


0.051 


161 


80X60X3.15 


80 


60 


3.15 


4.73 


4.61 


5.87 


1.99 


62.9 


22.2 


3.27 


1.94 


15.7 


5.54 


4.16 


0.192 


238 


80 X 60 X 4.00 


80 


60 


4.00 


6.00 


5.74 


7.31 


2.04 


76.3 


27.3 


3.23 


1.93 


19.1 


6.89 


4.13 


0.383 


289 


90 X 40 X 1.60 


90 


40 


1.60 


2.40 


2.05 


2.61 


1.02 


32.6 


4.11 


3.53 


1.26 


7.24 


1.38 


2.35 


0.022 


57.1 


90 X 40 X 2.00 


90 


40 


2.00 


3.00 


2.53 


3.23 


1.04 


39.8 


5.05 


3.51 


1.25 


8.84 


1.71 


2.33 


0.043 


69.7 


90X40X3.15 


90 


40 


3.15 


4.73 


3.87 


4.93 


1.10 


58.5 


7.54 


3.45 


1.24 


13.0 


2.60 


2.30 


0.160 


102 


90 X 50 X 1.60 


90 


50 


1.60 


2.40 


2.30 


2.93 


1.40 


38.8 


7.59 


3.64 


1.61 


8.63 


2.11 


3.14 


0.025 


105 
( Continued) 
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TABLE! 4 CHANNELS WITHOUT LIPS — RECTANGULAR - Contd 



09 



-J 



Designation 




Dimensions 




Mass/ 


ABEA 


Cen- 


Moment of 


Radius of 


Section 


Shear 


Tor- 


Warping 












Unit 


OF 


tre 


Inertia 


Gyration 


Modulus 


Cen- 


sion 


Constant 












Len- 


Sec- 


of 














tre 


Cons- 














gth 


tion 


Gra- 
vity 
















tant 




A X ft X 


h 


b 


I 


Ri 


M 


A 


c, 


/ u 


At 


R» 


R n 


Zi> 


z» 


X„ 


/ 


C, 


nun 


mm 


mm 


mm 


mm 


kg/m 


cm 


cm 


cm 


cm 


cm 


cm 


cm J 


cm 


cm 


cm 


cm' 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


tl 


12 


13 


14 


15 


16 


17 


90 x 50 x 2.00 


90 


50 


2.00 


3.00 


2.85 


3.63 


1.42 


47.5 


9.33 


3.62 


1.60 


10.6 


2.61 


3.18 


0.048 


128 


90X50X3.15 


90 


50 


3.15 


4.73 


4.36 


5.56 


1.49 


70.4 


14.0 


3.56 


1.59 


15.6 


4.00 


3.14 


0.181 


190 


100X40X 1.60 


100 


40 


1.60 


2.40 


2.17 


2.77 


0.968 


41.6 


4.24 


3.88 


1.24 


8J3 


1.40 


2.25 


0.024 


73.3 


100 X 40 X 2.00 


100 


40 


2.00 


3^00 


2.69 


3.43 


0.988 


50.9 


5.21 


3.86 


1.23 


10.2 


1.73 


2.24 


0.045 


89.5 


100X40X3.15 


100 


40 


3.15 


4.73 


4.12 


5.24 


1.04 


75.3 


7.80 


3.79 


1.22 


15.1 


2.64 


2.20 


0.171 


132 


100 X 40 X 4.00 


100 


40 


4.00 


6.00 


5.11 


6.51 


1.09 


91.0 


9.54 


3.74 


1.21 


18.2 


3.27 


2.18 


0.340 


159 


100 X 50 X 2.00 


100 


50 


2.00 


3.00 


3.00 


3.83 


1.36 


60.5 


9.67 


3.98 


1.54 


12.1 


2.65 


3.06 


0.051 


165 


100X50X3.15 


100 


50 


3.15 


4.73 


4.61 


5.87 


1.42 


90.0 


14.6 


3.92 


1.58 


18.0 


4.06 


3.03 


0.192 


245 


100 X 50 X 4.00 


100 


50 


4.00 


6.00 


5.74 


7.31 


1.46 


109 


17.9 


3.87 


1.56 


21.9 


5.06 


3.00 


0.383 


297 


100 X 50 X 5.00 


100 


50 


5.00 


7.50 


7.01 


8.92 


1.52 


130 


21.5 


3.82 


1.55 


26.0 


6.17 


2.97 


0.727 


35.3 


100 X 60 X 2.00 


100 


60 


2.00 


3.00 


3.32 


4.23 


1.75 


70.1 


15.9 


4.07 


1.94 


14.0 


3.74 


3.92 


0.056 


271 


100X60X3.15 


100 


60 


3.15 


4,73 


5.10 


6.50 


1.81 


105 


24.1 


4.02 


1.93 


21.0 


5.76 


3.89 


0.212 


405 


100 X 60 X 4.00 


100 


60 


4.00 


6.00 


6.37 


8.11 


1.86 


128 


29.7 


3.97 


1.9! 


25.6 


7.18 


3.86 


0.426 


494 


100 X 60 X 5.00 


100 


60 


5.00 


7.50 


7.79 


9.92 


1.92 


152 


35.9 


3.92 


1.90 


30.8 


8.78 


3.83 


0.810 


589 



120X50X3.15 


120 


50 


3.15 


4.73 


5.10 


6.50 


1.29 


138 


15.5 


4.61 


1.54 


23.0 


4.18 


2.82 


0.212 


379 


120 X 50 X 4.00 


120 


50 


4.00 


6.00 


6.37 


8.11 


1.34 


169 


19.1 


4.56 


1.53 


28.1 


5.20 


2.80 


0.426 


462 


120 X 50 X 5.00 


120 


50 


5.00 


7.50 


7.79 


9.92 


1.39 


201 


23.0 


4,50 


1.52 


33.6 


6.36 


2.77 


0.810 


550 


120 X 60 X 4.00 


120 


60 


4.00 


6.00 


7.00 


8.91 


1.71 


196 


31.7 


4.69 


1.89 


32.6 


7.40 


3.62 


0.468 


766 


120 X 60 X 5.00 


120 


60 


5.00 


7.50 


8.58 


10.9 


1.76 


234 


38.4 


4.63 


1.88 


39.1 


9.07 


3.59 


0.893 


917 


120X60X6.00 


120 


60 


6.00 


9.00 


10.1 


12.9 


1.82 


269 


44.6 


4.58 


1.86 


44.9 


10.7 


3.56 


1.507 


1050 


140 X 60 X 4.00 


140 


60 


4.00 


6.00 


7.62 


9.71 


1.59 


281 


33.4 


5.38 


1.86 


40.2 


7.57 


3.42 


0.511 


1110 


140 X 60 X 6.00 


140 


60 


6.00 


9.00 


11.0 


14.1 


1.69 


390 


47.1 


5.27 


1.83 


55.7 


10.9 


3.36 


1.651 


1530 


150X50X3.15 


150 


50 


3.15 


4.73 


5.85 


7.45 


1.15 


235 


16.5 


5.62 


1.49 


31.4 


4.30 


2.57 


0.244 


650 


150X50X4.00 


150 


50 


4.00 


6.00 


7.31 


9.31 


1.19 


289 


20.4 


5.57 


1.48 


38.5 


5.36 


2.54 


0.490 


790 


150X50X5.00 


150 


50 


5.00 


7.50 


8.97 


11.4 


1.24 


346 


24.7 


5.51 


1.47 


46.2 


6.56 


2.51 


0.935 


940 


180X50X3.15 


180 


50 


3.15 


4.73 


6.59 


8.39 


1.04 


366 


17.4 


6.60 


1.44 


40.7 


4.39 


2.36 


0.275 


1000 


180 X 50 X 5.00 


180 


50 


5.00 


7.50 


10.2 


12.9 


1.12 


543 


26.0 


6.48 


1.42 


60.3 


6.71 


2.31 


1.06 


1460 


200 X 50 X 4.00 


200 


50 


4.00 


6.00 


8.88 


11.3 


1.02 


584 


22.1 


7.19 


1.40 


58.4 


5.54 


2.22 


0.596 


1570 


200 X 50 X 5.00 


200 


50 


5.00 


7.50 


10.9 


13.9 


1.06 


706 


26.7 


7.12 


1.39 


70.6 


6.79 


2.19 


1.14 


1880 


200X50X6.00 


200 


50 


6.00 


9.00 


12.9 


16.5 


1.11 


818 


31.1 


7.05 


1.38 


81.8 


7.98 


2.16 


1.94 


2170 


200 X 80 X 4.00 


200 


80 


4.00 


6.00 


10.8 


13.7 


1.98 


815 


83.4 


7.71 


2.47 


81.5 


13.8 


4.48 


0.724 


5730 


200 X 80 X 5.00 


200 


80 


5.00 


7.50 


13.3 


16.9 


2.02 


991 


102.0 


7.65 


2.46 


99.1 


17.1 


4.44 


1.39 


6960 


200 X 80 X 6.00 


200 


80 


6.00 


9.00 


15.7 


20.1 


2.08 


1160 


119.7 


7.59 


2.44 


116 


20.2 


4.42 


2.37 


8110 


250 X 50 X 4.00 


250 


50 


4.00 


6.00 


10.4 


13.3 


0.893 


1020 


23.2 


8.76 


1.32 


81.7 


5.65 


1.97 


0.703 


2660 


250 X 50 X 5.00 


250 


50 


5.00 


7.50 


12.9 


16.4 


0.937 


1240 


28.2 


8.69 


1.31 


99.1 


6.94 


1.94 


1.35 


3200 


250 X 50 X 6.00 


250 


50 


6.00 


9.00 


15.3 


19.5 


0.982 


1440 


32.8 


8.61 


1.30 


115 


8.17 


1.91 


2.30 


3700 


250 X 80 X 4.00 


250 


80 


4.00 


6.00 


12.3 


15.7 


1.75 


1380 


89.0 


9.39 


2.38 


110 


13.2 


4.07 


0.831 


9730 


250 X 80 X 5.00 


250 


80 


5.00 


7.50 


15.2 


19.4 


1.80 


1690 


109 


9.33 


2.37 


135 


17.6 


4.04 


1.60 


11800 



Cfl 
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TABLE 5 CHANNELS WITH LIPS-SQUARE 

Y 



7Z- 



A 



f-Ri 



*m 



o 



Xo 



uau 



i 



00 






Designation 




Dimensions 




Mass/ 


Area 


Cen- 


MOMENl 


OF 


Radius of 


Section 


Shear 


Tor- 


Warping 












Unit 


of 


tre 


. Inertia 


Gyration 


Modulus 


Cen- 


sion 


Constant 












Len- 


Sec- 


of 














tre 


Cons- 














gth 


tion 


Gra- 
vity 
















tant 




h X A X c X / 


h 


c 


t 


Ri 


Af 


A 


Cy 


/» 


/ W 


*„ 


Ryy 


Z» 


Zyy 


Xo 


J 


C w 


mm 


mm 


mm 


mm 


mm 


kg/m 


cm 2 


cm 


cm 4 


cm 4 


cai 


cm 


cm 3 


cm 3 


cm 


cm* 


cm' 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


25X25X 8X 1.25 


25 


8 


1.25 


1.88 


0.787 


1.00 


1.12 


1.01 


0.838 


1.002 


0.914 


0.806 


0.606 


2.66 


0.005 


1.87 


25X25X 8X 1.60 


25 


8 


1.60 


2.40 


0.970 


1.24 


1.11 


1.20 


0.985 


0.983 


0.893 


0.956 


0.710 


2.69 


0.010 


2.14 


30 X 30 X 10 X 1.25 


30 


10 


1.25 


1.88 


0.974 


1.24 


1.36 


1.82 


1.55 


1.21 


1.12 


1.21 


0.941 


3.20 


0.006 


5.32 


30 X 30 X 10 X 1.60 


30 


10 


1.60 


2,40 


1.21 


1.54 


135 


2.19 


1.85 


1.19 


1.10 


1.46 


1.12 


3.23 


0.013 


6.23 


35X35X 10 X 1.25 


35 


10 


1.25 


1.88 


1.12 


1.43 


1.53 


2.96 


2.40 


1.44 


1.30 


1.69 


1.22 


3.60 


0.007 


9.49 


35X35XI0X 1.60 


35 


10 


1.60 


2.40 


1.40 


1.78 


1.52 


3.60 


2.88 


1.42 


1.27 


2.06 


1.46 


3.62 


0.015 


11.2 


40 X 40 X 10 X 1.25 


40 


10 


1.25 


1.88 


1.27 


1.62 


1.70 


4.50 


3.50 


1.67 


1.47 


2.25 


1.52 


3.99 


0.008 


16.1 


40 X 40 X 10 X 1.60 


40 


10 


1.60 


2.40 


1.59 


2.02 


1.70 


5.50 


4.24 


1.65 


1.45 


2.75 


1.84 


4.01 


0.017 


19.1 


40 X 40 X 15 X 2.00 


40 


15 


2.00 


3.00 


2.08 


2.66 


1.86 


6.63 


5.87 


1.58 


1.49 


3.32 


2.74 


4.41 


0.034 


41.6 



50X50X 10 X 1.60 

50 X 50 X 15 X 2.00 

60X60X 15X2.00 

60X60X 15X2.55 

60X60X20X3.15 

80X80X 15X2.00 

80X80X20X3.15 

80 X 80 X 25 X 4.00 

80 X 80 X 25 X 5.00 

100 X 100 X 15 X 2.00 

100 X 100X20X3.15 

100 X 100 X 25 X 4.00 

100 X 100 X 25 X 5.00 



50 


10 


1.60 


2.40 


1.96 


2.50 


2.04 


11.0 


8.05 


2.10 


1.80 


4.42 


2.72 


4.78 


0.021 


48.7 


50 


15 


2.00 


3.00 


2.56 


3.26 


2.20 


13.6 


11.1 


2.04 


1,85 


5.42 


3.97 


5.21 


0.042 


93.8 


60 


15 


2.00 


3.00 


3.03 


3.86 


2.55 


24.0 


18.6 


2.50 


2.20 


8.01 


5.40 


5.99 


0.050 


192 


60 


15 


2.55 


3.82 


3.76 


4.80 


2.54 


29.2 


22.4 


2.47 


2.16 


9.73 


6.49 


6.02 


0.102 


226 


60 


20 


3.15 


4.73 


4.77 


6.08 


2.70 


34.7 


29.3 


2.39 


2.20 


11.6 


8.88 


6.46 


0.196 


395 


80 


15 


2.00 


3.00 


3.97 


5.06 


3.23 


58.4 


42.3 - 


3.40 


2.89 


14.6 


8.86 


7.53 


0.066 


641 


80 


20 


3.15 


4.73 


6.25 


7.97 


3.39 


86.9 


67.0 


3.30 


2.90 


21.7 


14.54 


8.02 


0.258 


1210 


80 


25 


4.00 


6.00 


8.02 


10.2 


3.55 


106 


87.0 


3.21 


2.92 


26.4 


19.6 


8.47 


0.531 


1940 


80 


25 


5.00 


7.50 


9.69 


12.3 


3.54 


123 


101 


3.16 


2.86 


30.8 


22.6 


8.55 


0.995 


2190 


100 


15 


2.00 


3.00 


4.91 


6.26 


3.90 


115 


79.9 


4.29 


3.58 


23.1 


13.1 


9.06 


0.082 


1720 


100 


20 


3.15 


4.73 


7.74 


9.86 


4.07 


174 


127 


4.21 


3.59 


34.9 


21.5 


9.55 


0.321 


3080 


100 


25 


4.00 


6.00 


9.91 


12.6 


4.24 


215 


166 


4.12 


3.62 


43.0 


28.7 


10.0 


0.659 


4660 


100 


25 


5.00 


7.50 


12.0 


15.3 


4.27 


255 


194.9 


4.07 


3.56 


50.9 


33.6 


10.1 


1.24 


5340 



t/J 



SO 



TABLE « CHANNELS WITH LIPS-RECTANGULAR 



W 



7? 



L. 



n 



X— * 



R. JMC 



li 




-J 



Designation 






Dimensions 






Mass/ 


Area 


Centre 


Moment of 


Radius 


OF 


Section 


Shear 


Torsion 


Warping 














Unit 


of 


OF 


Inertia 


Gyration 


Modulus 


Centre 


Constant 


Constant 














Length 


Section 


Gravity 


















ft X b X c X / 


h 


b 


c 


/ 


Ri 


M 


A 


Cy 


/ix /yy 


*» 


R n 


Z» 


2„ 


x. 


/ 


Cw 


mm 


mm 


mm 


mm 


mm 


mm 


kg/m 


cm 2 


cm 


cm 4 cm* 


cm 


cm 


cm 3 


cm 3 


cm 


cm 4 


cm 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 11 


12 


13 


14 


15 


16 


17 


18 



30 X 
30 X 
40X 
40X 
SOX 
SOX 
50 X 
SOX 
50X 
SOX 
SOX 
60 X 
60X 
60X 
60X 
60X 
60X 



15 X 10 
15 X 10 
20 X 10 
20 X 10 
25 X 10 
25 X 10 
25 X 15 
40 X 10 
40 X 10 
40 X 15 
40 X 15 



X 1.15 
X 1.60 
X 1.25 
X 1.60 
X 1.25 
X !.60 
X2.00 
X 1.25 
X 1.60 
X2.00 
X3.15 



in v in v i ct\ 



30X15 
30X20 
30X20 
40 X 15 
40X20 



X2.00 
X3.15 
X4.00 
X2.00 
X3.15 



30 
30 
40 
40 
50 
50 
50 
50 
50 
50 
50 

JCA 
w 

60 
60 
60 
60 
60 



15 
15 
20 
20 
25 
25 
25 
40 
40 
40 
40 
in 

30 
30 
30 
40 
40 



10 
10 
10 
10 
10 
10 
15 
10 
10 
15 
15 
10 
15 
20 
20 
15 
20 



1.25 
1.60 
1.25 
1.60 
1.25 
!.60 
2.00 
1.25 
1.60 
2.00 
3.15 

1 tHf\ 
J, w 

2.00 
3.15 
4.00 
2.00 
3.15 



UVAW AZU A «§ .uu 



1.88 
2.40 
1.88 
2.40 
1.88 
2.40 
3.00 
1.88 
2.40 
3.00 
4,73 

t An 

3.00 
4.73 
6.00 
3.00 
4.73 
6.00 



0.679 

0.832 

0.876 

1.08 

1.07 

t.33 

1.77 
1.37 
1.71 
2.24 
3.29 

i <n 

2.08 
3.29 
3.94 
2.40 
3.78 
4.57 



0.866 

1.06 

1.12 

1.38 

1.37 

1.70 

2.26 

1.74 

2.18 

2.86 

4.19 

2.66 
4.19 
5.02 
3.06 

4.82 
5.82 



0.651 

0.649 

0.790 

0.787 

0.924 

0,920 

1.05 

1.58 

1.58 

1.73 

1.72 

■ AC 

I.VJ 

1.18 
1.30 
1.29 
1.63 
1.76 
1.75 



1.05 
1.22 
2.62 
3.14 
5.23 
6.36 
7.79 
7.46 
9.17 
11.2 
15.4 
i i.i 
13.9 
19.4 
21.9 
17.3 
24.5 
28.20 



0.292 

0.337 

0.657 

0.773 

1.22 

1.46 

2.08 

3.81 

4.62 

6.45 

8.63 

1 AA 
i.t-t 

3.48 
5.34 
5.92 
6.95 
10.8 



1.10 
1.07 
1.53 
1.51 
1.96 
1.93 
1.86 
2.07 
2.05 
1.98 
1.92 

2.29 
2.15 
2.09 
2.38 
2.26 
2.20 



0.581 

0.564 

0.767 

0.748 

0.946 

0.926 

0.960 

1.48 

1.46 

1.50 

1.44 

i in 

i. iu 

1.14 
1.13 
1.09 
1.51 
1.50 
1.45 



0.697 

0.815 

1.31 

1.57 

2.09 

2.54 

3.12 

2.98 

3.67 

4.50 

6.16 

■s 11 
•J, t J 

4.64 
6.46 
7.31 
5.76 
8.16 



0.344 

0.395 

0.543 

0.637 

0.776 

0.923 

1.43 

1.57 

1.91 

2.85 

3.79 

i ->< 

1.92 
3.14 

3.47 
2.93 
4.83 
5.46 



1.66 
1.68 
2.00 
2.01 
2.33 
2.33 
2.67 
3.78 
3.80 
4.20 
4.28 

"> £< 

3.00 
3.35 
3.40 
4.00 
4.40 



0.004 
0.009 
0.006 
0.011 
0.007 
0.014 
0.029 
0.009 
0.018 
0.037 

0.133 
n ntt 

V.VI ' 

0.034 
0.133 
0.254 
0.040 
0.154 
0.296 



1.03 
1.14 
3.06 
3.47 
7.59 
8.78 
17.8 
23.5 
28.0 
55.1 
.69.7 

Irt A 

36.1 
72.6 
76.4 

72.2 
148 



70X25X 10 X 1.60 


70 


25 


10 


1.60 


2.40 


1.59 


2.02 


0.787 


14.2 


1.65 


2.66 


1.903 


4.07 


0.962 


2.05 


0.017 


16.9 




70X25X 15X2.00 


70 


25 


15 


2.00 


3.00 


2.08 


2.66 


0.904 


17.9 


2.38 


2.60 


1.948 


5.12 


1.49 


2.35 


0.034 


30.0 




70X25X20X3.15 


70 


25 


20 


3.15 


4.73 


3.29 


4.19 


1.00 


25.2 


3.65 


2.46 


0.934 


7.21 


2.44 


2.64 


0.133 


55.4 




70X30X 15X2.00 


70 


30 


15 


2.00 


3.00 


2.24 


2.86 


1.11 


20.2 


3.70 


2.66 


1.14 


5.78 


1.95 


2.84 


0.037 


46.6 




70X30X20X3.15 


70 


30 


20 


3.15 


4.73 


3.53 


4.50 


1.22 


28.7 


5.73 


2.53 


1.13 


8".2t 


3.21 


3.17 


0.144 


88.3 




70X40X 15 X 2.00 


70 


40 


15 


2.00 


3.00 


2.56 


3.26 


1.53 


24.9 


7.39 


2.76 


1.51 


7.10 


2.99 


3.82 


0.043 


93.2 




70X40X20X3.15 


70 


40 


20 


3.15 


4.73 


4.03 


5.13 


1.66 


35.8 


11.6 


2.64 


1.50 


10.2 


4.95 


4.20 


0.164 


181 




70 X 40 X 25 X 4.00 


70 


40 


25 


4.00 


6.00 


5.20 


6.62 


1.78 


42.2 


14.9 


2.52 


1.50 


12. J 


6.73 


4.55 


0.339 


303 




80X40X 10 X 1.60 


80 


40 


10 


1.60 


2.40 


2.09 


2.66 


1.31 


27.0 


5.51 


3.19 


1.44 


6.76 


2.04 


3.28 


0.022 


70.6 




80X40X20X3.15 


80 


40 


20 


3.15 


4.73 


4.28 


5.45 


1.57 


49.7 


12.2 


3.02 


1.50 


12.4 


5.05 


4.02 


0.175 


221 




80 X 40 X 25 X 4.00 


80 


40 


25 


4.00 


6.00 


5.51 


7.02 


1.69 


59.3 


15.9 


2.91 


1.50 


14.8 


6.88 


4.36 


0.360 


354 




80 X 50 X 10 X 1.60 


80 


50 


10 


1.60 


2.40 


2.34 


2.98 


1.72 


32.0 


9.59 


3.28 


1.79 


7.99 


2.92 


4.21 


0.025 


123 




80X50X 15X2.00 


80 


50 


15 


2.00 


3.00 


3.03 


3.86 


1.88 


40.1 


13.3 


3.23 


1.86 


10.0 


4.27 


4.61 


0.050 


203 




80X50X20X3.15 


80 


50 


20 


3.15 


4.73 


4.77 


6.08 


2.01 


59.0 


21.1 


3.12 


1.86 


14.7 


7.07 


5.02 


0.196 


382 




80 X 50 X 25 X 4.00 


80 


50 


25 


4.00 


6.00 


6.14 


7.82 


2.15 


70.8 


27.4 


3.01 


1.87 


17.7 


9.61 


5.40 


0.403 


616 




90 X 40 X 10 X 1.60 


90 


40 


10 


1.60 


2.40 


2.21 


2.82 


1.24 


35.6 


5.74 


3.55 


1.43 


7.90 


2.07 


3.15 


0.024 


90.8 




90 X 40 X 15X2.00 


90 


40 


15 


2.00 


3.00 


2.87 


3.65 


1.38 


45.0 


8.12 


3.51 


1.49 


9.99 


3.09 


3.50 


0.048 


148 




9&X 40X20X3.15 


90 


40 


20 


3.15 


4.73 


4.52 


5.76 


1.50 


66.3 


12.8 


3.39 


1.49 


14.72 


5.13 


3.85 


0.185 


267 




90X50X 10 X 1.60 


90 


50 


10 


1.60 


2.40 


2.46 


3.14 


1.64 


41.8 


10.0 


3.65 


1.78 


9.29 


2.97 


4.06 


0.026 


158 




90 X SOX 15X2.00 


90 


50 


15 


2.00 


3.00 


3.18 


4.06 


1.79 


52.7 


13.9 


3.60 


1.85 


11.7 


4.34 


4.44 


0.053 


253 




90X50X20X3.15 


90 


50 


20 


3.15 


4.73 


5.02 


6.39 


1.92 


78.1 


22.1 


3.50 


1.86 


17.4 


7.20 


4.84 


0.206 


463 




I00X40X 10 X 1.60 


100 


40 


10 


1.60 


2.40 


2.34 


2.98 


1.18 


45.5 


5.94 


3.91 


1.41 


9.09 


2.10 


3.02 


0.025 


114 




100 X 40 X 15 X 2.00 


100 


40 


15 


2.00 


3.00 


3.03 


3.86 


1.31 


57.7 


8.43 


3.87 


1.48 


11.5 


3.13 


3.36 


0.050 


182 




100X40X25X3.15 


100 


40 


25 


3.15 


4.73 


5.02 


6.39 


1.55 


88.1 


15.1 


3.71 


1.54 


17.6 


6.17 


3.99 


0.206 


438 




100X50X 15X2.00 


100 


50 


15 


2.00 


3.00 


3.34 


4.26 


1.71 


67.3 


14.5 


3.98 


1.84 


13.5 


4.40 


4.29 


0.056 


312 




100X50X20X3.15 


100 


50 


20 


3.15 


4.73 


5.26 


6.71 


1.84 


101 


23.1 


3.87 


1.86 


20.1 


7.30 


4.66 


0.216 


557 




100 X 50 X 25 X 4.00 


100 


50 


25 


4.00 


6.00 


6.77 


8.62 


1.97 


123 


30.2 


3.77 


1.87 


24.5 


9.95 


5.02 


0.446 


847 




100 X 25 X 25 X 4.00 


100 


25 


25 


4.00 


6.00 


5.20 


6.62 


0.933 


76.5 


5.43 


3.40 


0.905 


15.3 


3.46 


2.46 


0.339 


144 




100 X 60 X 15 X 2.00 


100 


60 


15 


2.00 


3.00 


3.66 


4.66 


2.13 


76.9 


22.6 


4.06 


2.20 


15.4 


5.84 


5.23 


0.061 


485 




100X60X20X3.15 


100 


60 


20 


3.15 


4.73 


5.76 


7.34 


2.27 


115 


36.1 


3.96 


2.23 


23.1 


9.66 


5.64 


0.237 


872 




100 X 60 X 25 X 4.00 


100 


60 


25 


4.00 


6.00 


7.40 


9.42 


2.41 


141 


47.1 


3.87 


2.24 


28.2 


13.1 


6.03 


0.488 


1330 




100 X 60 X 25 X 5.00 


100 


60 


25 


5.00 


7.50 


8.91 


11.3 


2.39 


164 


53.9 


3.80 


2.18 


32.9 


15.0 


6.07 


0.912 


1460 




120 X 50 X 15 X 2.00 


120 


50 


15 


2.00 


3.00 


3.66 


4.67 


1.57 


103 


15.4 


4.70 


1.82 


17.2 


4.50 


4.04 


0.061 


453 




120X50X20X3.15 


120 


50 


20 


3.15 


4.73 


5.76 


7.34 


1.70 


155 


24.7 


4.60 


1.84 


25.9 


7.48 


4.36 


0.237 


786 




120 X 50 X 25 X 4.00 


120 


50 


25 


4.00 


6.00 


7.40 


9.42 


1.82 


192 


32.5 


4.51 


1.86 


31.9 


10.2 


4.69 


0.488 


1150 




120 X 50 X 25 X 5.00 


120 


50 


25 


5.00 


7.50 


8.91 


11.3 


1.81 


223 


36.8 


4.43 


1.80 


37.2 


11.5 


4.71 


0.912 


1240 




120X60X20X3.15 


120 


60 


20 


3.15 


4.73 


6.25 


7.97 


2.10 


177 


38.6 


4.71 


2.20 


29.5 


9.91 


5,30 


0.258 


1230 




120 X 60 X 25 X 4.00 


120 


60 


25 


4.00 


6.00 


8.02 


10.2 


2.23 


216 


50.7 


4.62 


2.23 


36.4 


13.5 


5.67 


0.531 


1800 




120X60X25X5.00 


120 


60 


25 


5.00 


7.50 


9.69 


12.4 


2.22 


256 


58.2 


4.55 


2.17 


42.7 


15.4 


5.70 


0.995 


1990 


05 


140X60X20X3.15 


140 


60 


20 


3.15 


4.73 


6.75 


8.60 


1.96 


255 


40.8 


5.44 


2.18 


36.4 


10.1 


5.1 


0.279 


1670 




140 X 60 X 25 X 4.00 


140 


60 


25 


4.00 


6.00 


8.65 


11.0 


2.09 


316 


53.8 


5.36 


2.21 


45.2 


13.7 


5.35 


0.574 


2390 

( Continued) 


00 
>-* 

M* 
H* 

s© 

00 



00 



o 



TABLE 6 CHANNELS WITH LIPS - RECTANGULAR - Contd 



so 
oo 



Designation 



hxbXcXt 
mm 



Dimensions 



Mass/ 



Area Centre 



Moment of 



h 
mm 



b 
mm 



c 
mm 



mm 



mm 



Unit of of 

Length Section Gravity 

M A Cy 

kg/m cm 2 cm 



Inertia 



Radius of 
Gyration 



Section 
Modulus 



Shear Torsion 
Centre Constant 



cm 4 



cm 4 



R** 
cm 



R„ 

cm 



Z„ 

cm J 



cm 



cm 



J 

cm 4 



8 



10 



11 



12 



13 



14 



15 



16 



17 



Warping 

Constant 

CW 

cm* 



18 



140X60X25X5.00 140 60 25 5.00 7.50 10.6 13.3 2.07 373 61.8 5.28 2.15 53.2 15.7 5.34 1.08 2640 

150X50X20X3.15 150 50 20 3.15 4.73 6.50 8.28 1.52 266 26.7 5.66 1.80 35.4 7.67 3.97 0.268 1240 

150X50X25X4.00 150 50 25 4.00 6.00 8-34 10.6 1.63 331 35.3 5.58 1.82 44.1 10.5 4.27 0.552 1750 

150X50X25X5.00 150 50 25 5.00 7.50 10.2 12.8 1.62 388 40.1 5.50 1.77 51.8 11.9 4.27 1.04 1900 

180X50X20X3.15 180 50 20 3.15 4.73 7.24 9.23 1.38 413 28.3 6.69 1.75 45.9 7.82 3.66 0.38 1840 

180X50X25X4.00 180 50 25 4.00 6.00 9.28 11.8 1.49 518 37.5 6.62 1.78 57.6 10.7 3.93 0.616 2540 

180X50X25X5.00 180 50 25 5.00 7.50 l'L3 14.3 1.48 611 42.6 6.53 1.72 67.9 12.1 3.92 1.16 2790 

180 X 80 x 20 X 3.15 180 80 20 3.15 4.73 8-73 11.1 2.48 561 90.7 7.10 2.86 62.4 16.4 6.29 0.362 5790 

180 X 80 X 25 X 4.00 180 80 25 4.00 6.00 H.2 14.2 2.61 704 119.4 7.04 2.89 78.2 22.2 6.65 0.744 7990 

180 X 80 X 25X5.00 180 80 25 5.00 7.50 13.6 17.3 2.60 841 139.4 6.96 2.84 93.4 25.8 6.66 1.41 9090 

200X50X20X3.15 200 50 20 3.15 4.73 7.74 9.86 1.30 535 29.2 7.36 1.72 53.5 7.89 3.48 0.321 2320 

200 X 50 X 25 X 4.00 200 50 25 4.00 6.00 9.91 12.6 1.41 672 38.8 7.30 1.75 67.2 10.8 3.74 0.659 3190 

200X50X25X5.00 200 50 25 5.00 7.50 12.0 15.3 1.40 795 44.1 7.20 1.69 79.5 12.2 3.72 1.24 3510 

200X80X20X3.15 200 80 20 3.15 4.73 9.22 11.7 2.35 718 93.9 7.82 2.83 71.8 16.6 6.04 0.383 7230 

200X80X25X4.00 200 80 25 4.00 6.00 11.8 15.0 2.48 903 124 7.75 2.87 90.3 22.4 6.39 0.787 997 

200X80X25X5.00 200 80 25 5.00 7.50 14.4 18.3 2.47 1080 145 7.67 2.81 108 26.1 6.38 1.49 1190 

250X50X20X3.15 250 50 20 3.15 4.73 8.97 11.4 1.14 927 31.0 9.00 1.65 74.1 8.03 3.10 0.373 3850 

250 X 50 X 25 X 4.00 250 50 25 4.00 6.00 1 1.5 14.6 1.24 1170 41.3 8.95 1.68 93.7 11.0 3.33 0.766 5230 

250 X 50 X 25 X 5.00 250 50 25 5.00 7.50 14.0 17.8 1.24 1390 47.0 8.84 1.62 112 12.0 3.30 1.45 5830 

250X80X20X3.13 250 80 20 3,15 4.73 10.5 13.3 2.09 1210 101 9.55 2.75 97.2 17.0 5.51 0.435 11900 

250X80X25X4.00 250 80 25 4.00 6.00 13.4 17.0 2.21 1530 133 9.49 2.80 123 23.0 5.82 0.894 16200 

250X80X25X5.00 250 80 25 5.00 7.50 16.4 20.8 2.20 1840 156 9.41 2.73 148 26.8 5.80 1.70 18600 



TABLE 7 HAT SECTIONS - SQUARE 



u«u 



Y 



m r c 

.- { X 



7r 



c=== jj 



s\ 



L x 



v> — , 



Designation 



Dimensions 



Mass/ Area 

Unit of 

Len- Seo 

GTH TION 



CENTRE 
OF 

Gravity 



Moment of 
Inertia 



Radius of 
Gyration 



Section 
Modulus 



Shear 
Cen- 
tre 



Tor- 
sion 
Cons- 
tant 



Warp- 
ing 

Cons- 
tant 



h X h x d X / 



M 

kg/m 



A 
cm 



cm 



cm 4 



cm 4 



Ryf 

cm 



Z„ 

cm 3 



cm 



cm 4 



C. 
cm 



I 



8 



10 



It 



12 



13 



14 



15 



16 



17 



30X30X10X1.25 30 10 1.25 1.88 0.974 1.24 1.36 1.55 2.45 1.12 1.41 0.941 1.03 2.73 0.006 1.48 

30X30X10X1.60 30 10 1.60 2.40 1.26 1.54 1.35 1.85 2.96 1.10 1.39 1.12 1.27 2.75 0.013 1.67 

35X35X10X1.25 35 10 1.25 1.88 1.12 1.43 1.53 2.40 3.71 1.30 1.61 1.22 1.41 3.19 0.007 3.26 

35X35X10X1.60- 35 10 1.60 2.40 1.40 1.78 1.52 2.88 4.51 1.27 1.60 1.46 1.74 3.21 0.015 3.74 

40X40X10X1.25 40 10 1.25 1.88 1.27 1.62 1.70 3.50 5.35 1.47 1.82 1.52 1.86 3.63 0.008 6.55 

40X40X10X1.60 40 10 1.60 2.40 1.59 2.02 1.70 4.24 6.54 1.45 1.80 1.84 2.30 3.65 0.017 7.65 

40X40X15X2.00 40 15 2.00 3.00 2.08 2.66 1.86 5.87 9.62 1.49 1.90 2.74 2.91 3.63 0.034 9.74 

40X40X20X3.15 40 20 3.15 4.73 3.29 4.19 2.00 8.95 16.8 1.46 2.01 4.48 4.57 3.48 0.133 15.9 

50X50X10X1.60 50 10 1.60 2.40 1.96 2.50 2.04 8.05 12.4 1.80 2.22 2.72 3.70 4.49 0.021 25.3 

50X50X15X2.00 50 15 2.00 3.00 2.56 3.26 2.20 11.1 17.3 1.85 2.31 3.97 4.56 4.57 0.042 29.9 

50X50X20X3.15 50 20 3.15 4.73 4.03 5.13 2.36 17.2 29.1 1.83 2.38 6.52 6.95 4.52 0.164 42.8 

60X60X10X1.60 60 10 1.60 2.40 2.34 2.98 2.37 13.6 21 2.14 2.65 3.75 5.46 5.30 0.025 66.4 

60X60X15X2.00 60 15 2.00 3.00 3.03 3.86 2.55 18.6 28.6 2.20 2.72 5.40 6.64 5.45 0.050 77.9 

60X60X20X3.15 60 20 3.15 4.73 4.77 6.08 2.70 29.3 46.9 2.20 2.78 8.88 10.0 5.50 0.196 106 

60X60X25X4.00 60 25 4.00 6.00 6.14 7.82 2.86 37.7 64.7 2.20 2.88 12.0 12.7 5.41 0.403 135 

80X80X15X2.00 80 15 2.00 3.00 3.97 5.06 3.23 42.3 64.5 2.89 3.57 8.86 12.2 7.12 0.066 356 

80X80X20X3.15 80 20 3.15 4.73 6.25 7.97 3.39 67.0 103 2.90 3.60 14.5 18.2 7.30 0.258 485 

80X80X25X4.00 80 25 4.00 6.00 8.02 10.2 3.55 87.0 138 2.92 3.67 19.6 22.6 7.34 0.531 569 

80X80X30X5.00 80 30 5.00 7.50 10.1 12.8 3.71 109 181 2.92 3.75 25.4 27.8 7.30 1.04 677 

100X100X15X2.00 100 15 2.00 3.00 4.91 6.26 3.90 79.9 123 3.58 4.44 13.1 19.5 8.74 0.082 1140 

100X100X20X3.15 100 20 3.15 4.73 7.74 9.86 4.07 127 195 3.59 4.45 21.5 29.2 8.98 0.320 1600 

100X100X25X4.00 100 25 4.00 6.00 9.91 12.6 4.24 166 255 3.62 4.50 28.7 36.0 9.12 0.659 1970 

100X100X30X5.00 100 30 5.00 7.50 12.4 15.8 4.40 209 329 3.63 4.56 37.3 43.9 9.18 1.29 2150 

100X100X30X6.00 100 30 6.00 9.00 14.5 18.5 4.39 236 375 3.57 4.50 42.0 50.7 9.23 2.15 2300 
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TABLE 8 HAT SECTIONS — RECTANGULAR h > b 



CU 



& 



^ 










€J 



f — 



__J 



T v 



oe 






Designation 




Dimensions 




Mass/ 


Area 


Centre 


Moment of 


Radius 


OF 


Section 


Shear 


Tor- 


Warping 














Unit 


of 


of 


Inertia 


Gyration 


Modulus 


Centre 


sion 


Constant 














Length 


Sec- 
tion 


Gra- 
vity 
















Cons- 
tant 




h X b x d X t 


h 


b 


d 


t 


R> 


M 


A 


Cy 


/» 


Ay 


/*» 


Ryy 


Zx, 


Zy, 


X a 


J 


Cw 


mm 


mm 


mm 


mm 


mm 


mm 


kg/m 


cm 2 


cm 


cm 4 


cm 4 


cm 


cm 


cm 3 


cm 1 


cm 


cm 4 


cm 6 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


50 X 40 X 10 X 1.60 


50 


40 


10 


1.60 


2.40 


1.84 


2.34 


2.17 


7.40 


7.72 


1.78 


1.82 


2.61 


2.72 


4.26 


0.020 


14.5 


50 X 40 X 15 X 2.00 


50 


40 


15 


2.00 


3.00 


2.40 


3.06 


2.34 


10.2 


11.1 


1.82 


1.90 


3.82 


3.35 


4.30 


0.040 


18.5 


50 x 40 x 20 x 3.15 


50 


40 


20 


3.15 


4.73 


3.78 


4.82 


2.50 


15.6 


19.0 


1.80 


1.99 


6.25 


5.15 


4.18 


0.154 


30.7 


60 X 40 X 15 X 2.00 


60 


40 


15 


2.00 


3.00 


2.71 


3.46 


2.83 


16.0 


12.5 


2.15 


1.90 


5.04 


3.79 


4.93 


0.045 


31.2 


60 X 40 X 20 X 3.15 


60 


40 


20 


3.15 


4.73 


4.28 


5.45 


3.00 


24.7 


21.1 


2.13 


1.97 


8.23 


5.74 


4.85 


0.175 


52.1 


60 X 50 X 15X2.00 


60 


50 


15 


2.00 


3.00 


2.87 


3.66 


2.68 


17.4 


19.6 


2.18 


2.32 


5.24 


5.16 


5.21 


0.048 


50.3 


60 X 50X20X3.15 


60 


50 


20 


3.15 


4.73 


4.52 


5.76 


2.84 


27.1 


32.6 


2.17 


2.38 


8.59 


7.78 


5.21 


0.185 


73.1 


60 X 50 X 25 X 4.00 


60 


50 


25 


4.00 


6.00 


5.83 


7.42 


3.00 


34.8 


45.8 


2.16 


2.48 


11.6 


9.95 


5.06 


0.382 


104 


80X40X 15X2.00 


80 


40 


15 


2.00 


3.00 


3.34 


4.26 


3.82 


32.9 


15.4 


2.78 


1.90 


7.88 


4.67 


6.11 


0.056 


71.7 


80 X 40 X 20 X 3.15 


80 


40 


20 


3.15 


4.73 


5.26 


6.71 


4.00 


51.3 


25.4 


2.77 


1.95 


12.8 


6.90 


6.09 


0.216 


120 


80 X 50 X 15 X 2.00 


80 


50 


15 


2.00 


3.00 


3.50 


4.46 


3.65 


35.6 


24.2 


2.83 


2.33 


8.18 


6.38 


6.41 


0.058 


115 


80 X 50X20X3.15 


80 


50 


20 


3.15 


4.73 


5.51 


7.02 


3.83 


55.8 


39.5 


2.82 


2.37 


13.4 


9.43 


6.48 


0.227 


170 


80 X 50 X 25 X 4.00 


80 


50 


25 


4.00 


6.00 


7.08 


9.02 


4.00 


71.7 


54.3 


2.82 


2.45 


17.9 


11.8 


6.38 


0.467 


241 


80X60X 15X2.00 


80 


60 


15 


2.00 


3.00 


3.66 


4.66 


3.50 


38.0 


35.3 


2.86 


2.75 


8.44 


8.21 


6.67 


0.061 


175 


80X60X20X 3.15 


80 


60 


20 


3.15 


4.73 


5.76 


7.34 


3.67 


59.8 


57.0 


2.86 


2.79 


13.8 


12.2 


6.79 


0.237 


245 


80 X 60 X 25 X 4.00 


80 


60 


25 


4.00 


6.00 


7.40 


9.42 


3.84 


77.3 


77.3 


2.86 


2.86 


18.6 


15.2 


6.76 


0.488 


316 


100 X 80 X 15 X 2.00 


100 


80 


15 


2.00 


3.00 


4.60 


5.86 


4.16 


73.7 


76.7 


3.55 


3.62 


12.6 


14.5 


8.29 


0.077 


659 


100 X 80 X 20X3.15 


100 


80 


20 


3.15 


4.73 


7.24 


9.23 


4.34 


117 


122 


3.56 


3.64 


20.7 


21.5 


8.52 


0.300 


918 


100 X 80 X 25 X 4.00 


100 


80 


25 


4.00 


6.00 


9.28 


11.8 


4.51 


152 


161 


3.58 


3.69 


27.6 


26.4 


8.62 


0.616 


1090 


100 X 80 X 30 X 5.00 


100 


80 


30 


5.00 


7.50 


11.7 


14.8 


4.68 


191 


209 


3.58 


3.75 


35.8 


32.2 


8.64 


1.20 


1310 



TABLE 9 HAT SECTIONS — RECTANGULAR b>k 




X- 1 



DJ 



DESIGNATION 






niiLigN$!QN! 






Miu/ 


Area 


Centre 


Moment o e 


D AT\TIIC ffcC 


CcPTlAW 


Shear 


^YjRSION 


U/4DDTKIi^ 














Unit 


OF 


OF 


Inertia 


Gyration 


Modulus 


Centre 


Constant 


Constant 














Length 


Section 


Gravity 




















h x b x d X / 


h 


b 


d 


/ 


K 


At 


A 


c, 


/« 


lyr 


*„ 


Ryy 


z„ 


Z„ 


x 


J 


Cw 


mm 


mm 


mm 


mm 


mm 


mm 


kg/m 


cm 2 


cm 


cm 4 


cm* 


cm 


cm 


cm 3 


cm 1 


cm 


cm 4 


cm 4 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


IS 


16 


17 


18 


30 X SOX 10 X 1.25 


30 


so 


10 


1.25 


1.88 


1.17 


1.49 


1.14 


1.90 


7.05 


1.13 


2.17 


1.02 


2.09 


3.16 


0.008 


5.30 


30 X SOX 10 X 1.60 


30 


so 


10 


1.60 


2.40 


1.46 


1.86 


1.13 


2.28 


8.61 


1.11 


2.15 


1.22 


2.58 


3.18 


0.016 


6.14 


40 X SOX 10 X 1.25 


40 


so 


10 


1.25 


1.88 


1.37 


1.74 


1.58 


3.81 


8.53 


1.48 


2.21 


1.57 


2.53 


3.84 


0.009 


11.5 


40 X SOX 10 X 1.60 


40 


SO 


10 


1.60 


2.40 


1.71 


2.18 


1.58 


4.62 


10.5 


1.46 


2.19 


1.91 


3.14 


3.86 


0.018 


13.6 


40X60X 15X2.00 


40 


60 


15 


2.00 


3.00 


2.40 


3.06 


1.63 


6.95 


21.8 


1.51 


2.67 


2.93 


S.08 


4.10 


0.040 


25.2 


40X60X20X3.15 


40 


60 


20 


3.15 


4.73 


3.78 


4.82 


1.76 


10.8 


36.7 


1.50 


2.76 


4.83 


7.83 


4.04 


0.154 


32.4 



W5 



9b 



TABLE 10 LIPPED ZED SECTIONS - EQUAL FLANGES 

Y 




Cfl 






Designation 


Mass/ 


Area 




Moment of 


Inertia 




Rad- 


Angle 




Section 


Modulus 




Pro- 


Tor- 


Warp- 


Dimensions 


Unit 
Len- 
gth 


of 
Sec- 
tion 










ius OF 
Gyra- 
tion 












duct 
Mom- 
ent 
of In- 
ertia 


sion 
Cons- 
tant 


ing 
Cons- 
tant 


h X b X ( 


M 


A 


/,x 


I» 


Juu 


/w 


Min-R„ 




Z„ 


Zyy 


^ou 


Zv. 


Ay 


J 


G, 


mm 


kg/m 


cm 


cm 4 


cm 4 


cm* 


cm 4 


cm 


tand 


cm 3 


cm 3 


cm' 


cm 3 


cm 4 


cm 4 


cm 6 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


80 X 40 X 20 X 1.60 


2.34 


2.98 


29.1 


14.2 


38.7 


4.61 


1.24 


0.627 


7.27 


3.63 


7.31 


2.02 


15.3 


0.025 


172 


80X40X20X2.00 


2.87 


3.66 


35.1 


17.0 


46.5 


5.49 


1.23 


0.623 


8.77 


4.35 


8.89 


2.40 


18.41 


0.048 


206 


80 X 40 X 20 X 2.30 


3.25 


4.14 


39.2 


18.8 


52.0 


6.10 


1.21 


0.619 


9.81 


4.84 


10.0 


2.66 


20.5 


0.072 


230 


80 X 40 X 20 X 2.55 


3.56 


4.54 


42.5 


20.2 


56.2 


6.56 


1.20 


0.616 


10.6 


5.22 


10.9 


2.86 


22.2 


0.096 


248 


80X40X 20X3.15 


4.28 


5.45 


49.7 


23.2 


65.3 


7.51 


1.17 


0.610 


12.4 


6.03 


12.8 


3.28 


25.7 


0.175 


288 


85X40X20X 1.60 


2.40 


3.06 


33.6 


14.2 


43.0 


4.80 


1.25 


0.572 


7.90 


3.63 


7.87 


2.08 


16.5 


0.026 


195 


85 X 40 X 20 X 2.00 


2.95 


3.76 


40.5 


17.0 


51.8 


5.73 


1.24 


0.568 


9.54 


4.35 


9.58 


2.48 


19.8 


0.049 


234 


85 X 40 X 20 X 2.30 


3.34 


4.26 


45.4 


18.8 


57.9 


6.36 


1.22 


0.565 


10.7 


4.84 


10.8 


2.76 


22.1 


0.074 


260 


85 X 40 X 20 X 2.55 


3.66 


4.67 


49.2 


20.2 


62.6 


6.84 


1.21 


0.562 


11.6 


5.22 


11.8 


2.96 


23.8 


0.099 


281 


85X40X20X3.15 


4.40 


5.60 


57.6 


23.2 


72.9 


7.84 


1.18 


0.555 


13.6 


6.03 


13.9 


3.40 


27.6 


0.180 


326 


90 X 40 X 20 X 1.60 


2.46 


3.14 


38.5 


14.2 


47.7 


4.99 


1.26 


0.526 


8.55 


3.63 


8.47 


2.15 


17.6 


0.026 


219 


90 X 40 X 20 X 2.00 


3.03 


3.86 


46.5 


17.0 


57.5 


5.95 


1.24 


0.521 


10.3 


4.35 


10.3 


2.56 


21.1 


0.059 


263 






90 X 40 X 20 X 2.30 


3.43 


4.38 


52.1 


18.8 


64.3 


6.60 


1.23 


0.518 


11.6 


4.84 


11.6 


2.84 


23.6 


0.076 


293 


90 X 40 X 20 X 2.55 


3.76 


4.80 


56.5 


20.2 


69.7 


7.10 


1.22 


0.515 


12.6 


5.22 


12.7 


3.06 


25.5 


0.102 


317 


90X40X20X3.15 


4.52 


5.76 


66.3 


23.2 


81.3 


8.16 


1.19 


0.509 


14.7 


6.03 


15.0 


3.51 


29.5 


0.185 


368 


95X40X20X 1.60 


2.53 


3.22 


43.7 


14.2 


52.8 


5.16 


1.26 


0.485 


9.20 


3.63 


9.08 


2.20 


18.7 


0.027 


245 


95 X 40 X 20 X 2.00 


3.11 


3.96 


52.9 


17.0 


63.7 


6.15 


1.25 


0.481 


11.1 


4.35 


11.1 


2.63 


22.5 


0.052 


294 


95 X 40 X 20 X 2.30 


3.52 


4.49 


59.4 


18.8 


71.3 


6.83 


1.23 


0.478 


12.5 


4.84 


12.5 


2.92 


25.1 


0.078 


328 


95 X 40 X 20 X 2.55 


3.86 


4.92 


64.4 


20.2 


77.3 


7.35 


1.22 


0.475 


13.6 


5.22 


13.6 


3.14 


27.1 


0.104 


355 


95X40X20X3.15 


4.65 


5.92 


75.6 


23.2 


90.4 


8.43 


1.19 


0.468 


15.9 


6.03 


16.1 


3.61 


31.5 


0.190 


412 


100X40X20X 1.60 


2.59 


3.30 


49.4 


14.2 


58.3 


5.31 


1.27 


0.450 


9.88 


3.63 


9.7 


2.26 


19.8 


0.028 


272 


100 X 40 X 20 X 2.00 


3.18 


4.06 


59.8 


17.0 


70.5 


6.34 


1.25 


0.446 


12.0 


4.35 


11.9 


2.70 


23.8 


0.053 


327 


100 X 40 X 20 X 2.30 


3.62 


4.60 


67.2 


18.8 


78.9 


7.04 


1.24 


0.443 


13.4 


4.84 


13.4 


2.99 


26.6 


0.080 


365 


100 X 40 X 20 X 2.55 


3.96 


5.05 


73.0 


20.2 


85.6 


7.57 


1.22 


0.440 


14.6 


5.22 


14.6 


3.22 


28.8 


0.107 


395 


100X40X20X3.15 


4.77 


6.08 


85.7 


23.2 


100 


8.69 


1.20 


0.434 


17.1 


6.03 


17.3 


3.71 


33.4 


0.196 


459 


I05X45X20X 1.60 


2.78 


3.54 


59.8 


19.2 


72.1 


6.90 


1.40 


0.482 


11.4 


4.34 


11.1 


2.67 


25.5 


0.030 


393 


105 X 45 X 20 X 2.00 


3.42 


4.36 


72.6 


23.0 


87.3 


8.27 


1.38 


0.478 


13.8 


5.22 


13.6 


3.20 


30.7 


0.057 


474 


105 X 45 X 20 X 2.30 


3.89 


4.95 


81.6 


25.5 


97.9 


9.21 


1.36 


0.475 


15.5 


5.82 


15.4 


3.56 


34.4 


0.086 


530 


105 X 45 X 20 X 2.55 


4.26 


5.43 


88.8 


27.5 


106 


9.93 


1.35 


0.472 


16.9 


6.29 


16.8 


3.84 


37.3 


0.115 


574 


105X45X20X3.15 


5.14 


6.55 


105 


31.7 


125 


11.5 


1.32 


0.466 


20.0 


7.31 


20.0 


4.44 


43.5 


0.211 


671 


UOX45X20X 1.60 


2.84 


3.62 


66.7 


19.2 


78.8 


7.10 


1.40 


0.450 


12.1 


4.34 


11.6 


2.73 


26.8 


0.030 


433 


1 10 X 45 X 20 X 2.00 


3.50 


4.46 


81.1 


23.0 


95.5 


8.51 


1.38 


0.446 


14.7 


5.22 


14.5 


3.27 


32.4 


0.058 


522 


110X45X20X2.30 


3.98 


5.06 


91.2 


25.5 


107 


9.47 


1.37 


0.443 


16.6 


5.82 


16.3 


3.64 


36.2 


0.088 


585 


1 10 X 45 X 20 X 2.55 


4.36 


5.56 


99.3 


27.5 


117 


10.2 


1.36 


0.441 


18.0 


6.29 


17.9 


3.93 


39.3 


0.118 


634 


110X45X20X3.15 


5.26 


6.71 


117 


31.7 


137 


11.8 


1.33 


0.435 


21.3 


7.31 


21.3 


4.54 


45.8 


0.216 


742 


115X45X20X 1.60 


2.90 


3.70 


74.1 


19.2 


86.0 


7.29 


1.40 


0.422 


12.9 


4.34 


12.6 


2.78 


28.2 


0.031 


476 


115 X 45X20X2.00 


3.58 


4.56 


90.1 


23.8 


104 


8.73 


1.38 


0.418 


15.7 


5.22 


15.4 


3.33 


34.0 


0.060 


574 


115X45X20X2.30 


4.07 


5.18 


101 


25.5 


117 


9.72 


1.37 


0.415 


17.6 


5.82 


17.4 


3.71 


38.1 


0.090 


643 


115X45X20X2.55 


4.46 


5.69 


HO 


27.5 


127 


10.5 


1.36 


0.413 


19.2 


6.30 


19.0 


4.01 


41.3 


0.121 


697 


115X45X20X3.15 


5.39 


6.86 


131 


31.7 


150 


12.1 


1.33 


0.407 


22.7 


7.31 


22.6 


4.63 


48.2 


0.222 


816 


120X45X20X 1.60 


2.97 


3.78 


82.0 


19.2 


93.3 


7.46 


1.40 


0.397 


13.7 


4.34 


13.3 


2.83 


29.6 


0.032 


521 


120 X 45 X 20 X 2.00 


3.66 


4.66 


99.7 


23.0 


144 


8.94 


1.39 


0.393 


16.6 


5.22 


16.3 


3.39 


35.7 


0.061 


629 


120X45X20X2.30 


4.16 


5.30 


112 


25.5 


128 


9.96 


1.37 


0.390 


18.7 


5.82 


18.4 


3.78 


39.9 


0.092 


704 


120 X 45 X 20 X 2.55 


4.56 


5.82 


122 


27.5 


139 


10.7 


1.36 


0.388 


20.4 


6.30 


20.1 


4.08 


43.3 


0.124 


764 


120X45X20X3.15 


5.51 


7.02 


145 


31.7 


164 


12.4 


1.33 


0.382 


24.1 


7.31 


24.0 


4.72 


50.5 


0.227 


895 


125X45X20X 1.60 


3.03 


3.86 


90.3 


19.2 


102 


7.63 


1.41 


0.374 


14.4 


4.34 


14.1 


2.88 


30.9 


0.033 


568 


125 X 45 X 20 X 2.00 


3.73 


4.76 


110 


23.0 


124 


9.14 


1.39 


0.370 


17.6 


5.22 


17.2 


3.45 


37.3 


0.062 


686 


125 X 45 X 20 X 2.30 


4.25 


5.41 


124 


25.5 


139 


10.2 


1.37 


0.368 


19.8 


5.82 


19.5 


3.85 


41.8 


0.094 


769 


125X45X20X2.55 


4.66 


5.94 


135 


27.5 


151 


11.0 


1.36 


0.365 


21.6 


6.30 


21.3 


4.15 


45.3 


0.126 


834 


125 X 45 X 20 X 3.15 


5.64 


7.18 


160 


.31.7 


179 


12.7 


1.33 


0.360 


25.6 


7.31 


25.4 


4.80 


52.9 


0.232 


977 


I30X45X20X 1.60 


3.09 


3.94 


99.1 


19.2 


HI 


7.79 


1.41 


0.353 


15.2 


434 


14.9 


2.92 


32.3 


0.033 


618 


130X45X20X2.00 


3.81 


4.86 


121 


23.0 


134 


9.33 


1.39 


0.350 


18.6 


5.22 


18.2 


3.50 


38.9 


0.064 


746 
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h X b X c X t 


M 


A 




/» 
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z„ 


z» 
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J 


Cw 




mm 
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cm 4 
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cm 4 


cm 
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cm 5 


cm 3 


cm 3 
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1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 




130X45X20X2.30 


4.34 


5.52 


136 


25.5 


151 


10.4 


1.37 


0.347 


20.9 


5.82 


20.6 


3.91 


43.6 


0.096 


836 




130 X 45 X 20 X 2.55 


4.76 


6.07 


148 


27.5 


165 


11.2 


1.36 


0.345 


22.8 


6.30 


22.5 


4.22 


47.3 


0.129 


908 




130X45X20X 3.15 


5.76 


7.34 


176 


31.7 


194 


13.0 


1.33 


0.340 


27.0 


7.31 


26.9 


4.88 


55.3 


0.237 


1060 




140X60X 20 X 1.60 


3.60 


4.58 


141 


40.2 


167 


14.7 


1.79 


0.449 


20.2 


6.74 


19.3 


4.38 


56.8 


0.039 


1400 




140 X 60 X 20 X 2.00 


4.44 


5.66 


173 


48.5 


203 


17.8 


1.77 


0.445 


24.7 


8.22 


23.7 


5.28 


69.0 


0.074 


1700 




140 X 60 X 20 X 2.30 


5.06 


6.44 


195 


54.3 


230 


19.9 


1.76 


0.443 


27.9 


9.22 


26.9 


5.91 


77.6 


0.112 


1910 




140X60X20X2.55 


5.57 


7.09 


213 


58.8 


251 


21.6 


1.74 


0.441 


30.5 


10.0 


29.5 


6.41 


84.5 


0.151 


2100 




140X60X20X3.15 


6.75 


8.60 


255 


68.7 


298 


25.3 


1.71 


0.435 


36.4 


11.8 


35.4 


7,48 


99.8 


0.279 


2500 




150X60X 20 X 1.60 


3.72 


4.74 


166 


40.2 


191 


15.4 


1.80 


0.406 


22.1 


6.79 


21.2 


4.50 


61.1 


0.040 


1600 




150X60X20X 2.00 


4.60 


5.86 


203 


48.5 


233 


18.6 


1.78 


0.403 


27.0 


8.22 


26.0 


5.43 


74.3 


0.077 


1970 




150X60X20X 2.30 


5.24 


6.68 


229 


54.3 


263 


20.8 


1.76 


0.401 


30.6 


9.22 


29.5 


6.08 


83.6 


0.116 


2220 




150X60X20X2.55 


5.77 


7.34 


251 


58.8 


287 


22.6 


1.75 


0.399 


33.5 


10.0 


32.4 


6.59 


91.0 


0.157 


2420 




150X60X 20 X 3.15 


7.00 


8.91 


300 


68.7 


342 


26.4 


1.72 


0.394 


40.0 


11.8 


38.9 


7.70 


108 


0.289 


2870 




160X60X20X 1.60 


3.85 


4.90 


193 


40.2 


217 


16.0 


1.80 


0.370 


24.1 


6.79 


23.1 


4.60 


65.5 


0.042 


1870 




160X60X 20 X 2.00 


4.75 


6.06 


236 


48.5 


265 


19.3 


1.78 


0.367 


29.5 


8.22 


28.4 


5.56 


79.6 


0.080 


2270 




I60X60X 20X2.30 


5.42 


6.90 


267 


54.3 


300 


21.6 


1.77 


0.365 


33.4 


9.22 


32.2 


6.22 


89.6 


0.120 


2560 




160X60X20X2.55 


5.97 


7.60 


292 


58.8 


328 


23.4 


1.76 


0.363 


36.5 


10.0 


35.4 


6.75 


97.5 


0.162 


2790 




160X60X20X3.15 


7.24 


9.23 


349 


68.7 


391 


27.4 


1.72 


0.358 


43.7 


11.8 


42.6 


7.90 


115.3 


0.300 


3310 




170X60X 20 X 1.60 


3.97 


5.06 


222 


40.2 


246 


16.5 


1.81 


0.339 


26.1 


6.79 


25.1 


4.70 


69.8 


0.043 


2130 




170X60X20X2.00 


4.91 


6.26 


272 


48.5 


301 


19.9 


1.78 


0.337 


32.0 


8.22 


30.9 


5.67 


84.9 


0.082 


2600 




I70X60X 20 X 2.30 


5.60 


7.14 


308 


54.3 


340 


22.3 


1.77 


0.334 


36.3 


9.22 


35.1 


6.36 


95.5 


0.124 


2920 




170X60X 20 X 2.55 


6.17 


7.86 


337 


58.8 


372 


24.2 


1.75 


0.332 


39.7 


10.0 


38.5 


6.90 


104 


0.168 


3190 




I70X60X20X 3.15 


7.49 


9.54 


404 


68.7 


444 


28.4 


1.72 


0.328 


47.5 


11.8 


46.3 


8.07 


123 


0.310 


3780 




180 X 60X20 X 1.60 


4.10 


5.22 


254 


40.2 


277 


17.0 


1.80 


0.313 


28.2 


6.79 


27.2 


4.78 


74.2 


0.044 


2430 




180 X 60 X 20 X 2.00 


5.07 


6.46 


311 


48.5 


339 


20.5 


1.78 


0.310 


34.6 


8.22 


33.5 


5.78 


90.2 


0.085 


2940 




180 X 60 X 20 X 2.30 


5.78 


7.36 


353 


54.3 


384 


23.0 


1.77 


0.308 


39.2 


9.22 


38.0 


6.48 


102 


0.128 


3320 




180X60X20X2.55 


6.37 


8.11 


386 


58.8 


420 


25.0 


1.76 


0.306 


42.9 


10.0 


41.7 


7.03 


111 


0.174 


3620 




180X60X20X3.15 


7.74 


9.86 


463 


68.7 


502 


29.3 


1.72 


0.302 


51.4 


11.8 


50.3 


8.24 


131 


0.321 


4290 




190X60X20X 1.60 


4.22 


5.38 


289 


40.2 


311 


17.5 


1.80 


0.289 


30.4 


6.79 


29.3 


4.84 


78.5 


0.046 


2720 




190 X 60X20X2.00 


5.22 


6.67 


354 


48.5 


381 


21.1 


1.78 


0.287 


37.3 


8.22 


36.1 


5.88 


95.5 


0.088 


3310 





190 X 60 X 20 X 2.30 


5.96 


7.60 


401 


54.3 


432 


23.7 


1.76 


0.285 


42.2 


9.22 


41.0 


6.59 


108 


0.132 


3740 


190 X 60 X 20 X 2.55 


6.57 


8.37 


439 


58.8 


472 


25.7 


1.75 


0.283 


46.2 


10.0 


45.0 


7.15 


117 


0.179 


4070 


I90X60X 20X3.15 


7.98 


10.17 


527 


68.7 


565 


30.1 


1.72 


0.279 


55.4 


11.8 


54.3 


8.38 


139 


0.331 


4840 


200X60X 20 X 1.60 


4.35 


5.54 


326 


40.2 


348 


17.9 


1.80 


0.269 


32.6 


6.79 


31.5 


4.94 


82.9 


0.047 


3040 


200 X 60 X 20 X 2.00 


5.38 


6.86 


400 


48.5 


427 


21.6 


1.78 


0.266 


40.0 


8.22 


38.8 


5.97 


101 


0.090 


3710 


200 X 60 X 20 X 2.30 


6.14 


7.8 


453 


54.3 


483 


24.3 


1.76 


0.265 


45.3 


9.22 


44.1 


6.70 


113 


0.136 


4180 


200 X 60 X 20 X 2.55 


6.77 


8.62 


496 


58.8 


529 


26.3 


1.75 


0.263 


49.6 


10.0 


48.5 


7.27 


124 


0.184 


4560 


200X60X 20X3.15 


8.23 


10.49 


596 


68.7 


634 


30.9 


1.72 


0.259 


59.6 


1 1.8 


58.4 


8.52 


146 


0.341 


5420 


2IOX60X20X 1.60 


4.47 


5.70 


366 


40.2 


388 


18.3 


1.79 


0.251 


34.9 


6.79 


33.8 


5.01 


87.2 


0.048 


3390 


210X60X20X2.00 


5.54 


7.06 


449 


48.5 


475 


22.1 


1.77 


0.248 


42.8 


8.22 


41.6 


6.06 


106 


0.093 


4130 


210X60X20X2.30 


6.32 


8.05 


509 


54.3 


539 


24.8 


1.76 


0.247 


48.5 


9.22 


47.3 


6.79 


119 


0.140 


4650 


210X60X 20X2.55 


6.97 


8.88 


558 


58.8 


590 


26.9 


1.74 


0.245 


53.1 


10.0 


52.0 


7.37 


130 


0.190 


5080 


210X60X20X3.15 


8.48 


10.80 


667 


68.7 


707 


31.6 


1.71 


0.241 


63.8 


11.8 


62.7 


8.65 


154 


0.352 


6030 


220X60X 20 X 1.60 


4.60 


5.86 


409 


40.2 


430 


18.7 


1.79 


0.235 


37.2 


6.79 


36.1 


5.07 


91.6 


0.050 


3750 


220 X 60 X 20 X 2.00 


5.70 


7.26 


502 


48.5 


528 


22.6 


1.76 


0.232 


45.6 


8.22 


44.5 


6.13 


111 


0.096 


4570 


220 X 60 X 20 X 2.30 


6.50 


8.28 


569 


54.3 


598 


25.4 


1.75 


0.231 


51.8 


9.22 


50.6 


6.88 


125 


0.145 


5160 


220 X 60 X 20 X 2.55 


7.17 


9.13 


624 


58.8 


655 


27.5 


1.74 


0.229 


56.7 


10.0 


55.6 


7.47 


131 


0.196 


5620 


220X60X20X3.15 


8.73 


11.1 


750 


68.8 


786 


32.3 


1.70 


0.226 


68.1 


11.8 


67.1 


8.76 


162 


0.362 


6680 


230X75X20X 1.60 


5.10 


6.50 


517 


72.1 


558 


31.4 


2.20 


0.290 


45.0 


9.72 


43.1 


7.01 


141 


0.055 


6990 


230 X 75 X 20 X 2.00 


6.32 


8.06 


636 


87.5 


686 


38.1 


2.18 


0.287 


55.3 


11.8 


53.2 


8.52 


172 


0.106 


8550 


230 X 75 X 20 X 2.30 


7.23 


9.20 


723 


98.3 


778 


42.9 


2.16 


0.285 


62.9 


13.3 


60.5 


9.58 


194 


0.161 


9670 


230 X 75 X 20 X 2.55 


7.97 


10.2 


793 


107 


854 


46.7 


2.14 


0.284 


69.0 


14.5 


66.6 


10.4 


212 


0.218 


10600 


230 X 75X20X3.15 


9.72 


12.4 


956 


126 


1030 


55.2 


2.11 


0.280 


83.2 


17.2 


80.6 


12.3 


253 


0.404 


12600 


240 X 75X20 X 1.60 


5.23 


6.66 


512 


72.1 


612 


32.1 


2.19 


0.272 


47.6 


9.72 


45.7 


7.10 


147 


0.056 


7680 


240 X 75 X 20 X 2.00 


6.48 


8.26 


703 


87.5 


752 


38.9 


2.17 


0.270 


58.6 


11.8 


56.5 


8.62 


180 


0.109 


9390 


240 X 75 X 20 X 2.30 


7.41 


9.44 


799 


98.3 


854 


43.8 


2.16 


0.269 


66.6 


13.3 


64.3 


9.70 


203 


0.165 


10600 


240 X 75 X 20 X 2.55 


8.17 


10.4 


878 


107 


937 


47.7 


2.14 


0.267 


73.1 


14.5 


70.7 


10.6 


222 


0.223 


11600 


240 X 75X20 X 3.15 


9.96 


12.7 


1060 


126 


1130 


56.4 


2.11 


0.264 


88.2 


17.2 


85.7 


12.5 


264 


0.414 


13900 


250X75X20X 1.60 


5.35 


6.82 


629 


72.1 


669 


32.7 


2.19 


0.257 


50.3 


9.72 


48.5 


7.17 


153 


0.058 


8400 


250 X 75 X 20 X 2.00 


6.64 


8.46 


775 


87.5 


822 


39.7 


2.17 


0.255 


62.0 


11.8 


59.8 


8.71 


187 


0.112 


10300 


250 X 75 X 20 X 2.30 


7.59 


9.66 


881 


98.3 


934 


44.7 


2.15 


0.353 


70.5 


13.3 


68.2 


9.81 


212 


0.169 


11600 


250 X 75 X 20 X 2.55 


8.37 


10.7 


967 


107 


1025 


48.7 


2.14 


0.252 


77.4 


14.5 


75.0 


10.7 


231 


0.229 


12700 


250X75X20X3.15 


10.2 


13.0 


1170 


126 


1235 


57.5 


2.10 


0.249 


93.3 


17.2 


90.8 


12.6 


276 


0.428 


15200 


260 X 75X20 X 1.60 


5.98 


6.98 


697 


72.1 


729 


33.3 


2.18 


0.243 


53.1 


9.72 


51.3 


7.24 


160 


0.059 


9160 


260 X 75 X 20 X 2.00 


6.80 


8.66 


850 


87.5 


897 


40.5 


2.16 


0.241 


65.4 


11.8 


63.3 


8.80 


195 


0.114 


11200 


260 X 75 X 20 X 2.30 


7.77 


9.90 


967 


98.3 


1020 


45.5 


2.14 


0.279 


74.4 


13.3 


72.1 


9.91 


221 


0.173 


12700 


260 x 75 X 20 X 2.55 


8.57 


10.9 


1060 


107 


1120 


49.6 


2.13 


0.238 


81.7 


14.5 


79.3 


10.8 


241 


0.234 


13900 


260X75X20X 3.15 


10.5 


13.3 


1280 


126 


1350 


58.6 


2.10 


0.235 


98.6 


17.2 


96.1 


12.7 


287 


0.435 


16600 


270X75X20X 1.60 


5.60 


7.14 


755 


72.1 


793 


33.9 


2.18 


0.230 


55.9 


9.72 


54.1 


7.31 


166 


0.061 


9960 


270 X 75 X 20 X 2.00 


6.95 


8.86 


930 


87.5 


976 


41.2 


2.16 


0.228 


68.9 


11.8 


66.8 


8.89 


203 


0.117 


12200 
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1 
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3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


270 X 75 X 20 X 2.30 


7.95 


10.1 


1060 


98.3 


ri 10 


46.3 


2.14 


0.227 


78.3 


13.3 


76.1 


10.0 


229 


0.177 


13800 


270 X 75 X 20 X 2.55 


8.77 


11.2 


1160 


107 


1220 


50.5 


2.12 


0.225 


86.1 


14.5 


83.7 


10.9 


251 


0.240 


15100 


270X75X20X3.15 


10.7 


13.6 


1400 


126 


1470 


59.7 


2.09 


0.222 


104.0 


17.2 


102 


12.9 


299 


0.446 


18100 


280X75X20X 1.60 


5.73 


7.30 


823 


72.1 


861 


34.4 


2.17 


0.219 


58.8 


9.72 


57.0 


7.38 


172 


0.062 


10800 


280 X 75 X 20 X 2.00 


7.11 


9.06 


1010 


87.5 


1060 


41.8 


2.15 


0.217 


72.5 


11.8 


70.4 


8.97 


211 


0.120 


13200 


280 X 75 X 20 X 2.30 


8.13 


10.4 


1150 


98.3 


1200 


47.1 


2.13 


0.215 


82.4 


13.3 


80.2 


10.1 


238 


0.181 


15000 


280 X 75 X 20 X 2.5S 


8.97 


11.4 


1270 


106.9 


1320 


51.3 


2.12 


0.214 


90.5 


14.5 


88.3 


11.0 


260 


0.245 


16400 


280X75X 20X3.15 


11.0 


14.0 


1530 


126 


1600 


60.6 


2.08 


0.211 


109 


17.2 


107 


13.0 


310 


0.456 


19600 


290X75X20X 1.60 


5.86 


7.46 


895 


72.1 


932 


35.0 


2.16 


0.208 


61.7 


9.72 


59.2 


7.44 


179 


0.063 


11700 


. 290 X 75 X 20 X 2.00 


7.27 


9.26 


1100 


87.5 


1150 


42.5 


2.14 


0.206 


76.1 


11.8 


74.0 


9.04 


218 


0.122 


14300 


290 X 75 X 20 X 2.30 


8.37 


10.6 


1250 


98.3 


1310 


47.8 


2.13 


0.205 


86.5 


13.3 


84.4 


10.2 


247 


0.185 


16200 


290 X 75 X 20 X 2.55 


9.17 


11.7 


1380 


107 


1430 


52.1 


2.11 


0.203 


95.1 


14.5 


92.9 


ill 


270 


0.251 


17700 


290X75X20X 3.15 


11.2 


14.3 


1670 


126 


1740 


61.6 


2.08 


0.200 


115 


17.2 


113 


13.1 


322 


0.466 


21200 


300X75X20X 1.60 


5.98 


7.62 


970 


72.1 


1010 


35.5 


2.10 


0.198 


64.7 


9.72 


62.9 


7.50 


185 


0.065 


12600 


300 X 75 X 20 X 2.00 


7.42 


9.46 


1200 


87.5 


1240 


43.1 


2.14 


0.196 


79.81 


11.6 


77.8 


9.11 


226 


0.125 


15400 


300 X 75 X 20 X 2.30 


8.49 


10.8 


1360 


98.3 


1410 


48.5 


2.12 


0.195 


90.8 


13.3 


88.7 


10.3 


256 


0.189 


17400 


300 X 75 X 20 X 2.55 


9.37 


11.9 


1500 


107 


1550 


52.9 


2.10 


0.194 


99.7 


14.5 


97.6 


11.2 


279 


0.256 


19100 


300X75X20X3.15 


11.5 


14.6 


1810 


126.0 


1870 


62.5 


2.07 


0.191 


121 


17.2 


118 


13.2 


333 


0.477 


22800 



Xfi 



s 

^J 
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TABLE 11 PROPERTIES AND DIMENSIONS OF 90° CORNER 




Wed.-/ 




Thickness 


Radius 


Reduced 


Mass/ 


Area of 


Moment 


Centre 






Thickness 


Unit 
Length 


Section 


of 
Inertia 


of 
Gravity 


/ 


/?> 


'red. 


m 


A 


' xx = 'W 


C t = C y 


mm 


mm 


mm 


kg/m 


mm 2 


mm 4 


mm 


1 


2 


3 


4 


5 


6 


7 


1.25 


1.87 


1.16 


0.035 


4.45 


2.54 


1.52 


1.60 


2.40 


1.48 


0.057 


7.29 


6.82 


1.94 


2.00 


3.00 


1.85 


0.089 


11.4 


16.7 


2.42 


2.30 


3.45 


2.13 


0.118 


15.1 


29.1 


2.79 


2.55 


3.82 


2.36 


0.145 


18.5 


44.01 


3.09 


3.15 


4.72 


2.91 


0.222 


28.3 


102 


3.82 


4.00 


6.00 


3.70 


0.358 


45.6 


266 


4.85 


5.00 


7.50 


4.62 


0.559 


71.2 


65.1 


6.06 


6.00 


9.00 


5.55 


0.805 


102 


1350 


7.27 
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